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(57) Provided are a method and apparatus for beam
failure recovery, a method and apparatus for determining
a beam failure recovery parameter, a method and appa-
ratus for determining a quasi co-location reference sig-
nal, and a storage medium. The method for beam failure
recovery includes performing, in response to a non-emp-
ty intersection existing among time domain resources
corresponding to beam failure recovery processes of N
frequency domain bandwidths, any one of the following
methods: selecting the beam failure recovery process of
one frequency domain bandwidth among the beam fail-
ure recovery processes of the N frequency domain band-
widths, performing the beam failure recovery process of
the selected frequency domain bandwidth, and terminat-
ing or suspending beam failure recovery processes of
the unselected frequency domain bandwidths; combin-
ing the beam failure recovery processes of the N frequen-
cy domain bandwidths into a single beam failure recovery
process and performing the single beam failure recovery
process; or performing the beam failure recovery proc-
esses of the N frequency domain bandwidths simultane-
ously. Here N is a positive integer greater than 1.
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Description

[0001] The present application claims priority to Chi-
nese Patent Application No. 201910245684.4 filed with
the China National Intellectual Property Administration
(CNIPA) on Mar. 28, 2019, the disclosure of which is
incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] Embodiments of the present disclosure relate
to communication technology, for example, a method and
apparatus for beam failure recovery, a method and ap-
paratus for determining a beam failure recovery param-
eter, a method and apparatus for determining a quasi co-
location reference signal, and a storage medium.

BACKGROUND

[0003] New radio (NR) access technology introduces
the beam failure recovery process for a special cell
(Spcell) to solve the problem of beam failure recovery for
the Spcell. Accordingly, in the case where all the control
channel resources of a base station fail to reach a termi-
nal based on highfrequency communication, the terminal
informs the base station of this information timely, informs
the base station of a new beam selected by the terminal,
and communicates with the base station automatically
based on the selected new beam. The communication
between the base station and the terminal can be recov-
ered quickly without requiring the terminal to re-access
the base station.
[0004] When the beam correlation between a second-
ary cell (Scell) and a primary cell (Pcell) is relatively poor,
for example, in the case where the beam of the Pcell can
communicate while the beam of the Scell cannot com-
municate (for example, when the Pcell is of low frequency
while the Scell is of high frequency), the link of the Scell
cannot be recovered timely if merely the beam failure
recovery process for the Spcell is performed. Thus sys-
tem performance is affected. Accordingly, the beam fail-
ure recovery process for the Scell needs to be performed.
When both the beam failure recovery process for the
Pcell and the beam failure recovery process for the Scell
need to be performed, how to handle collision becomes
a problem to be solved in the present disclosure.
[0005] How to quickly recover the link performance of
a component carrier (CC) not configured with a beam
failure detection reference signal or the link performance
of a bandwidth part (BWP) not configured with a beam
failure detection reference signal is another problem to
be solved in the present disclosure.

SUMMARY

[0006] Embodiments of the present disclosure pro-
vides a method and apparatus for beam failure recovery,
a method and apparatus for determining a beam failure

recovery parameter, a method and apparatus for deter-
mining a quasi co-location reference signal, and a stor-
age medium so as to perform beam failure recovery proc-
esses of N frequency domain bandwidths when a colli-
sion occurs among time domain resources correspond-
ing to the beam failure recovery processes of the N fre-
quency domain bandwidths.
[0007] Embodiments of the present disclosure provide
a method for a beam failure recovery. The method in-
cludes the steps below.
[0008] In response to a non-empty intersection existing
among time domain resources corresponding to beam
failure recovery processes of N frequency domain band-
widths, any one of the methods below is performed.
[0009] The beam failure recovery process of one fre-
quency domain bandwidth is selected among the beam
failure recovery processes of the N frequency domain
bandwidths; the beam failure recovery process of the se-
lected frequency domain bandwidth is performed; and
beam failure recovery processes of the unselected fre-
quency domain bandwidths are terminated or suspend-
ed.
[0010] The beam failure recovery processes of the N
frequency domain bandwidths are combined into one
beam failure recovery process and the combined beam
failure recovery process is performed.
[0011] The beam failure recovery processes of the N
frequency domain bandwidths are performed simultane-
ously.
[0012] Here N is an integer greater than 1.
[0013] Embodiments of the present disclosure provide
an apparatus for a beam failure recovery. The apparatus
includes a first beam failure recovery module.
[0014] The first beam failure recovery module is con-
figured to, in response to a non-empty intersection exist-
ing among time domain resources corresponding to
beam failure recovery processes of N frequency domain
bandwidths, perform any one of the methods below.
[0015] The beam failure recovery process of one fre-
quency domain bandwidth is selected among the beam
failure recovery processes of the N frequency domain
bandwidths; the beam failure recovery process of the se-
lected frequency domain bandwidth is performed; beam
failure recovery processes of the unselected frequency
domain bandwidths are terminated or suspended.
[0016] The beam failure recovery processes of the N
frequency domain bandwidths are combined into one
beam failure recovery process and the combined beam
failure recovery process is performed.
[0017] The beam failure recovery processes of the N
frequency domain bandwidths are performed simultane-
ously.
[0018] Here N is an integer greater than 1.
[0019] Embodiments of the present disclosure provide
an apparatus for beam failure recovery. The apparatus
includes a processor and a computer-readable storage
medium. The computer-readable storage medium stores
an instruction which, when executed by the processor,
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causes the processor to perform the preceding method
for beam failure recovery.
[0020] Embodiments of the present disclosure pro-
vides a computer-readable storage medium storing a
computer-executable instruction which, when executed
by a processor, causes the processor to perform the pre-
ceding method for beam failure recovery.
[0021] Embodiments of the present disclosure include
performing, in response to a non-empty intersection ex-
isting among time domain resources corresponding to
beam failure recovery processes of N frequency domain
bandwidths, any one of the following methods: selecting
the beam failure recovery process of one frequency do-
main bandwidth among the beam failure recovery proc-
esses of the N frequency domain bandwidths, performing
the beam failure recovery process of the selected fre-
quency domain bandwidth, and terminating or suspend-
ing beam failure recovery processes of the unselected
frequency domain bandwidths; combining the beam fail-
ure recovery processes of the N frequency domain band-
widths into one beam failure recovery process and per-
forming the combined beam failure recovery process; or
performing the beam failure recovery processes of the
N frequency domain bandwidths simultaneously. Here N
is a positive integer greater than 1. Embodiments of the
present disclosure enable beam failure recovery proc-
esses of N frequency domain bandwidths to be per-
formed when a collision occurs among time domain re-
sources corresponding to the beam failure recovery proc-
esses of the N CCs, thus recovering the communication
links of a plurality of frequency domain bandwidths rap-
idly, recovering the communication system rapidly, and
reducing the complexity of a terminal.
[0022] Embodiments of the present disclosure provide
a method for determining a beam failure recovery param-
eter so as to perform beam failure recovery processes
corresponding to a plurality of frequency domain band-
widths effectively in the case where each frequency do-
main bandwidth has a corresponding beam failure recov-
ery process.
[0023] Embodiments of the present disclosure provide
a method for determining a beam failure recovery param-
eter. The method includes the steps below.
[0024] At least one of the following information is de-
termined based on at least one of the signaling informa-
tion or a predetermined rule: the correspondence rela-
tionship between one beam failure request resource and
the first information of E frequency domain bandwidths,
a condition to be satisfied by beam failure request re-
sources of G frequency domain bandwidths, the corre-
spondence relationship between one piece of first infor-
mation and H types of resources, a transmission occa-
sion of the first information corresponding to a first fre-
quency domain bandwidth in a second frequency domain
bandwidth, or beam failure recovery parameter informa-
tion in response to one frequency domain bandwidth in-
cluding beam failure recovery resources of F frequency
domain bandwidths, where E, F, G, and H are each an

integer greater than 1.
[0025] Embodiments of the present disclosure provide
an apparatus for determining a beam failure recovery
parameter. The apparatus includes an information deter-
mination module.
[0026] The information determination module is con-
figured to determine at least one of the following infor-
mation based on at least one of the signaling information
or a predetermined rule: the correspondence relationship
between one beam failure request resource and the first
information of E frequency domain bandwidths, a condi-
tion to be satisfied by beam failure request resources of
G frequency domain bandwidths, the correspondence re-
lationship between one piece of first information and H
types of resources, a transmission occasion of the first
information corresponding to a first frequency domain
bandwidth in a second frequency domain bandwidth, or
beam failure recovery parameter information in response
to one frequency domain bandwidth including beam fail-
ure recovery resources of F frequency domain band-
widths, where E, F, G, and H are each an integer greater
than 1.
[0027] Embodiments of the present disclosure provide
an apparatus for determining a beam failure recovery
parameter. The apparatus includes a processor and a
computer-readable storage medium. The computer-
readable storage medium stores an instruction which,
when executed by the processor, causes the processor
to perform the preceding method for determining a beam
failure recovery parameter.
[0028] Embodiments of the present disclosure pro-
vides a computer-readable storage medium storing a
computer-executable instruction which, when executed
by a processor, causes the processor to perform the pre-
ceding method for determining a beam failure recovery
parameter.
[0029] Embodiments of the present disclosure include
determining at least one of the following information
based on at least one of the signaling information or a
predetermined rule: the correspondence relationship be-
tween one beam failure request resource and the first
information of E frequency domain bandwidths, a condi-
tion to be satisfied by beam failure request resources of
G frequency domain bandwidths, the correspondence re-
lationship between one piece of first information and H
types of resources, a transmission occasion of the first
information corresponding to a first frequency domain
bandwidth in a second frequency domain bandwidth, or
beam failure recovery parameter information in response
to one frequency domain bandwidth including beam fail-
ure recovery resources of F frequency domain band-
widths, where E, F, G, and H are each an integer greater
than 1; and performing a beam failure recovery process
based on the determined information. Embodiments of
the present disclosure implement beam failure recovery
processes of a plurality of frequency domain bandwidths
based on the preceding information so that two commu-
nication nodes that experience a beam failure event take
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unified operations and the power consumptions of the
communication nodes are reduced.
[0030] Embodiments of the present disclosure provide
a method for determining a quasi co-location signal so
as to recover the link performance of a frequency domain
bandwidth not configured with a beam failure detection
reference signal.
[0031] Embodiments of the present disclosure provide
a method for determining a quasi co-location signal so
that the beam failure recovery process of only one fre-
quency domain bandwidth among a plurality of frequency
domain bandwidths is maintained. After a beam failure
event occurs, beams of channels and/or signals in the
frequency domain bandwidths are updated or activated
automatically.
[0032] Embodiments of the present disclosure provide
a method for determining a quasi co-location reference
signal. The method includes the steps below.
[0033] A second-type frequency domain bandwidth
corresponding to a first-type frequency domain band-
width is determined.
[0034] The third information is transmitted in response
to detecting a beam failure event based on a first-type
reference signal of the first-type frequency domain band-
width. Here the third information includes at least one of
the reference signal index information of a second-type
reference signal or the frequency domain bandwidth in-
dex information of the first-type frequency domain band-
width.
[0035] A quasi co-location reference signal of a down-
link signal in the second-type frequency domain band-
width is acquired or updated based on at least one of the
third information or a predetermined rule from a fourth
predetermined moment; and/or a spatial transmission fil-
ter of an uplink signal in the second-type frequency do-
main bandwidth is acquired or updated based on at least
one of the third information or the predetermined rule
from a fifth predetermined moment.
[0036] Embodiments of the present disclosure provide
an apparatus for determining a quasi co-location refer-
ence signal. The apparatus includes a first determination
module, a transmission module, and a second determi-
nation module.
[0037] The first determination module is configured to
determine a second-type frequency domain bandwidth
corresponding to a first-type frequency domain band-
width.
[0038] The transmission module is configured to trans-
mit the third information in response to detecting a beam
failure event based on a first-type reference signal of the
first-type frequency domain bandwidth. Here the third in-
formation includes at least one of the reference signal
index information of a second-type reference signal or
the frequency domain bandwidth index information of the
first-type frequency domain bandwidth.
[0039] The second determination module is configured
to acquire or update a quasi co-location reference signal
of a downlink signal in the second-type frequency domain

bandwidth based on the third information and/or a pre-
determined rule from a fourth predetermined moment
and/or acquire or update a spatial transmission filter of
an uplink signal in the second-type frequency domain
bandwidth based on the third information and/or the pre-
determined rule from a fifth predetermined moment.
[0040] Embodiments of the present disclosure provide
an apparatus for determining a quasi co-location refer-
ence signal. The apparatus includes a processor and a
computer-readable storage medium. The computer-
readable storage medium stores an instruction which,
when executed by the processor, causes the processor
to perform the preceding method for determining a quasi
co-location reference signal.
[0041] Embodiments of the present disclosure pro-
vides a computer-readable storage medium storing a
computer-executable instruction which, when executed
by a processor, causes the processor to perform the pre-
ceding method for determining a quasi co-location refer-
ence signal.
[0042] Embodiments of the present disclosure include
determining a second-type frequency domain bandwidth
corresponding to a first-type frequency domain band-
width; transmitting the third information in response to
detecting a beam failure event based on a first-type ref-
erence signal of the first-type frequency domain band-
width, where the third information includes at least one
of the reference signal index information of a second-
type reference signal or the frequency domain bandwidth
index information of the first-type frequency domain
bandwidth; and acquiring or updating a quasi co-location
reference signal of a downlink signal in the second-type
frequency domain bandwidth based on the third informa-
tion and/or a predetermined rule from a fourth predeter-
mined moment and/or acquiring or updating a spatial
transmission filter of an uplink signal in the second-type
frequency domain bandwidth based on the third informa-
tion and/or the predetermined rule from a fifth predeter-
mined moment. Embodiment of the present disclosure
implements the recovery of the link performance of a sec-
ond-type frequency domain bandwidth through determin-
ing a second-type frequency domain bandwidth corre-
sponding to a first-type frequency domain bandwidth. Ac-
cordingly, the beam failure recovery process of only one
frequency domain bandwidth among a plurality of fre-
quency domain bandwidths is maintained. After a beam
failure event occurs, beams of channels and/or signals
in the frequency domain bandwidths are updated or ac-
tivated automatically. This reduces power consumption,
reduces the overhead of a beam update signaling, and
raises the probability of link performance recovery.

BRIEF DESCRIPTION OF DRAWINGS

[0043]

FIG. 1 is a flowchart of a method for beam failure
recovery according to one embodiment of the
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present disclosure.

FIG. 2 is a diagram illustrating that beam failure re-
covery processes of two CCs are performed simul-
taneously according to embodiments of the present
disclosure.

FIG. 3 is a diagram illustrating that one beam failure
request resource is selected from a plurality of beam
failure request resources whose time resources
have a non-empty intersection when beam failure
recovery processes of a plurality of CCs are per-
formed simultaneously according to embodiments
of the present disclosure.

FIG. 4 is a diagram illustrating that a union of beam
failure recovery resources that occupy time domain
resources having a non-empty intersection and be-
long to the CCs is divided into M beam failure request
resources in time division so as to transmit the first
information of M frequency domain bandwidths
when beam failure recovery processes of the CCs
are performed simultaneously according to embod-
iments of the present disclosure.

FIG. 5 is a diagram illustrating that one beam failure
request resource is selected from a union of beam
failure request resources of the M frequency domain
bandwidths for transmitting the combined beam fail-
ure request information when beam failure recovery
processes of the M frequency domain bandwidths
are combined into one beam failure recovery proc-
ess according to embodiments of the present disclo-
sure.

FIG. 6 is a diagram illustrating that one beam failure
request resource corresponds to the first information
corresponding to one CC set when beam failure re-
covery processes of a plurality of CCs are combined
into one beam failure recovery process according to
embodiments of the present disclosure.

FIG. 7 is a diagram illustrating that each beam failure
request resource corresponds to the first information
corresponding to one CC when beam failure recov-
ery processes of the CCs are performed simultane-
ously according to embodiments of the present dis-
closure.

FIG. 8 is diagram one illustrating the configuration
of beam failure request parameters that correspond
to F CCs and are in one CC according to embodi-
ments of the present disclosure.

FIG. 9 is diagram two illustrating the configuration of
beam failure request parameters that correspond to
the F CCs and are in one CC according to embodi-
ments of the present disclosure.

FIG. 10 is diagram three illustrating the configuration
of beam failure request parameters that correspond
to the F CCs and are in one CC according to em-
bodiments of the present disclosure.

FIG. 11 is a flowchart of a method for determining a
quasi co-location reference signal according to an-
other embodiment of the present disclosure.

FIG. 12 is a diagram illustrating the structure of an
apparatus for determining a quasi co-location refer-
ence signal according to another embodiment of the
present disclosure.

DETAILED DESCRIPTION

[0044] Embodiments of the present disclosure will be
described hereinafter in conjunction with drawings.
[0045] The steps illustrated in the flowcharts among
the drawings may be performed by a computer system,
such as a group of computer-executable instructions.
Moreover, although logical sequences are illustrated in
the flowcharts, the steps illustrated or described may be
performed in sequences different from those described
here in some cases.
[0046] In the related art, NR introduces the beam fail-
ure recovery process for a special cell (Spcell). Here in
multi-connectivity, the Spcell is a Pcell of a master cell
group (MCG) or a primary secondary cell (PScell) of a
secondary cell group (SCG); in carrier aggregation and
single connectivity, the Spcell is a Pcell. The beam failure
recovery process for a Pcell includes the aspects below.
[0047] In step one, beam failure is detected. A terminal
acquires a beam failure detection reference signal set
through the signaling information transmitted by a base
station and/or a quasi co-location reference signal of a
control channel resource; then the terminal detects the
link performance of a beam failure detection reference
signal in the beam failure detection reference signal set
(also referred to as a reference signal set q0) to acquire
whether a beam failure event occurs. For example, when
the times where the link performance of all the beam
failure detection reference signals in the beam failure de-
tection reference signal set is lower than a predetermined
value reach the predetermined value (that is, the current
value of a beam failure detection counter reaches the
predetermined value), it is determined that a beam failure
event occurs.
[0048] In step two, a new beam is selected. After de-
tecting a beam failure event, the terminal selects one
reference signal qnew from a candidate reference signal
set. Here the link performance of the selected reference
signal qnew is higher than the predetermined value.
[0049] In step three, beam failure request information
is transmitted. After detecting the beam failure event, the
terminal starts a random access process, starts a beam
failure recovery timer, and transmits a preamble corre-
sponding to the reference signal selected in step two

7 8 



EP 3 952 520 A1

6

5

10

15

20

25

30

35

40

45

50

55

based on the correspondence relationship between a
preamble included in the signaling information transmit-
ted by the base station and a reference signal in the can-
didate reference signal set.
[0050] In step four, beam failure response information
is monitored. After the preamble is transmitted, a beam
failure response information monitoring timer is started
to monitor the response information of the base station.
The response information includes the downlink control
information (DCI) that is scrambled by a cell radio network
temporary identifier (C-RNTI) or a modulation and coding
scheme cell radio network temporary identifier (MCS-C-
RNTI) and is transmitted in a beam failure recovery
search space by the base station. When the response
information is detected, it is considered that the beam
failure request information is transmitted successfully;
the beam failure recovery process is completed success-
fully; and the beam failure recovery timer and the beam
failure response information monitoring timer are
stopped. Otherwise, when no response information of
the base station is detected in the predetermined time
(that is, in the case where the beam failure response
information monitoring timer times out), step two is re-
turned to. When the beam failure recovery timer times
out or the number of times for transmitting the beam fail-
ure request information exceeds a predetermined thresh-
old, it is considered that the beam failure request infor-
mation is not transmitted successfully; and the indication
information that the beam failure request information is
not transmitted successfully is transmitted to a higher
layer.
[0051] In operation one, after the beam failure request
information is transmitted and before the reconfiguration
or activation information of a quasi co-location reference
signal of a physical downlink control channel (PDCCH)
is received, a demodulation reference signal of a control
channel in the beam failure recovery search space and
a demodulation reference signal of a data channel sched-
uled by the control channel in the beam failure recovery
search space satisfy the quasi co-location (QCL) rela-
tionship with the reference signal qnew corresponding to
the recently transmitted beam failure request informa-
tion.
[0052] In step five, from a predetermined moment after
the response information of the base station is received
successfully to a moment before the activation or recon-
figuration information of the spatial relationship indication
information of the physical uplink control channel
(PUCCH) is received from the base station, a spatial filter
of a beam failure detection reference signal that corre-
sponds to the preamble and is transmitted by the terminal
recently is used as a spatial filter on the Spcell. From the
predetermined moment after the response information
of the base station is received successfully, a demodu-
lation reference signal of a control resource set (CORE-
SET) 0 and the recently reported reference signal qnew
satisfy a quasi co-location relationship.
[0053] In the preceding beam failure recovery process,

when the beam correlation between a secondary cell
(Scell) and a primary cell (Pcell) is relatively poor, for
example, in the case where the beam of the Pcell can
communicate while the beam of the Scell cannot com-
municate (for example, when the Pcell is of low frequency
while the Scell is of high frequency), the link of the Scell
cannot be recovered timely if the beam failure recovery
process is only performed for the Spcell. Thus system
performance is affected. Accordingly, the beam failure
recovery process needs to be performed for the Scell.
When both the beam failure recovery process for the
Pcell and the beam failure recovery process for the Scell
(with the Pcell and the Scell belonging to different fre-
quency domain bandwidths) need to be performed, how
to handle collision becomes a problem to be solved in
the present disclosure.
[0054] In the embodiments hereinafter, the beam fail-
ure recovery process of the Scell includes at least beam
failure detection (that is, the preceding step one) or the
transmission of beam failure request information (that is,
the preceding step three), and may include one, more,
or none of the following steps or operations: the selection
of a new beam (that is, the preceding step two), the mon-
itoring to beam failure response information (that is, the
preceding step four), the update of a QCL parameter (that
is, the preceding operation one), or the update of a trans-
mission space filtering parameter (that is, the preceding
step five). When the beam failure recovery process of
the Scell does not include the selection of a new beam,
the terminal transmits merely Scell index information to
the base station in step three.
[0055] In the embodiments hereinafter, a quasi co-lo-
cation parameter includes at least one of a Doppler shift,
a Doppler spread, an average delay, a delay spread, or
a spatial Rx parameter.
[0056] The case where two reference signals satisfy
the quasi co-location relationship includes the case
where the two reference signals satisfy the quasi co-lo-
cation relationship regarding one type of a quasi co-lo-
cation parameter. The case where the two reference sig-
nals satisfy the quasi co-location relationship regarding
one type of a quasi co-location parameter includes the
case where one type of a quasi co-location parameter of
one reference signal may be acquired based on a quasi
co-location parameter of another reference signal.
[0057] In the embodiments hereinafter, one frequency
domain bandwidth includes at least one of one carrier
component (CC), one BWP, or one physical resource
block set.
[0058] In the embodiments hereinafter, a beam failure
detection reference signal corresponding to one CC in-
cludes at least one of a beam failure detection reference
signal that is configured through a signaling and is located
in the CC (that is, a first-type reference signal, with the
case not excluded in this embodiment that a beam failure
detection reference signal of one CC in the signaling in-
formation may be located in other CCs), or a beam failure
detection reference signal acquired based on a quasi co-
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location reference signal of a control channel resource
in the CC (in this case, the beam failure detection refer-
ence signal may be located in other CCs or this CC).
[0059] A beam failure detection reference signal cor-
responding to one CC is a beam failure detection refer-
ence signal corresponding to an active BWP in the CC
or a beam failure detection reference signal correspond-
ing to one BWP in the CC.
[0060] In the embodiments hereinafter, the candidate
reference signal set corresponding to one CC includes
at least one of a reference signal corresponding to a
beam failure detection reference signal of the CC.
[0061] When the occurrence of a beam failure event
is detected based on a beam failure detection reference
signal of the CC, one or more reference signals are se-
lected from the candidate reference signal set of the CC;
and the index information of the selected one or more
reference signals is transmitted to the base station. In
one embodiment, the link performance of the selected
one or more reference signals is higher than a predeter-
mined value. The candidate reference signal set corre-
sponding to one CC may include reference signals locat-
ed in different CCs.
[0062] The candidate reference signal set correspond-
ing to one CC is the candidate reference signal set cor-
responding to an active BWP in the CC or the candidate
reference signal set corresponding to one BWP in the CC.
[0063] When a beam failure event is detected based
on a beam failure detection reference signal correspond-
ing to one CC, the terminal transmits the first information
(also referred to as beam failure request information or
other names) corresponding to the CC. The first informa-
tion includes at least one of the index of the CC, the index
of an active BWP currently in the CC, the index of a BWP
in the CC where beam failure occurs for the BWP, or the
indication information of a new reference signal selected
from the candidate reference signal set corresponding
to the CC.
[0064] In the embodiments hereinafter, the first infor-
mation of a plurality of frequency domain bandwidths in-
cludes the first information of each frequency domain
bandwidth among the frequency domain bandwidths; for
example, the first information of {a CC1, a CC2} includes
{the first information of the CC1, the first information of
the CC2}.
[0065] In the embodiments hereinafter, the beam fail-
ure search space corresponding to one CC represents
that after the terminal transmits the first information cor-
responding to the CC, the DCI satisfying a predetermined
characteristic is monitored in the beam failure search
space corresponding to the CC; when the DCI satisfying
the predetermined characteristic is heard, it is deter-
mined that the first information corresponding to the CC
is transmitted successfully and the beam failure recovery
process corresponding to the CC is completed. For ex-
ample, the DCI satisfying the predetermined character-
istic includes at least one of the DCI scrambled by a C-
RNTI or the DCI scrambled by an MCS-C-RNTI. In the

period from a moment after the first information corre-
sponding to the CC is transmitted and to a moment when
the DCI satisfying the predetermined characteristic is de-
tected, the demodulation reference signal of the PDCCH
of the DCI satisfying the predetermined characteristic
and the demodulation reference signal of the physical
downlink shared channel (PDSCH) scheduled by the DCI
satisfying the predetermined characteristic satisfy the
quasi-co-location relationship with the selected refer-
ence signal.
[0066] In the embodiments hereinafter, a reference
signal includes at least one of a preamble, a demodula-
tion reference signal, or a sounding reference signal.
[0067] In the embodiments hereinafter, a signal in-
cludes at least one of a reference signal, a synchroniza-
tion signal, or a channel signal.
[0068] In the embodiments hereinafter, the case where
two pieces of information are associated with each other
includes at least one of the following cases: One piece
of information may be acquired based on the other piece
of information; the value range of one piece of information
may be acquired based on the value range of the other
piece of information, some value combinations of the two
pieces of information are not desired, or the two pieces
of information correspond to each other.
[0069] In the embodiments hereinafter, the beam fail-
ure recovery process of one frequency domain band-
width include a series of beam failure recovery processes
performed after a beam failure event is detected based
on a beam failure detection reference signal in a beam
failure detection reference signal set corresponding to
one frequency domain bandwidth, that is, the beam fail-
ure recovery process corresponding to one frequency
domain bandwidth as described hereinafter. The beam
failure recovery process of one frequency domain band-
width corresponds to one beam failure detection refer-
ence signal set.
[0070] One beam failure recovery process includes
beam failure recovery processes of J frequency domain
bandwidths; and beam failure request resources and/or
beam failure search spaces of the beam failure recovery
processes are located in the one frequency domain band-
width. J is greater than or equal to 1.
[0071] For example, the beam failure recovery process
of the CC1 includes a series of beam failure recovery
processes performed after a beam failure event is de-
tected based on a beam failure detection reference signal
of the CC1. The beam failure request resource where
the beam failure request information of the CC1 is located
may be in the CC1 or in another CC such as the CC2.
The beam failure search space of the CC1 may be in the
CC1 or another CC such as the CC2.
[0072] The beam failure recovery processes of the
CC2 include one or more beam failure recovery process-
es. For example, in the case where the beam failure re-
quest resource of the CC1 and the beam failure request
resource of the CC2 are included in the CC2, and/or the
beam failure search space of the CC1 and the beam fail-
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ure search space of the CC2 are included in the CC2,
beam failure recovery processes in the CC2 include the
beam failure recovery process of the CC1 and the beam
failure recovery process of the CC2.
[0073] In summary, in the description hereinafter, the
beam failure recovery process of one frequency domain
bandwidth is one beam failure recovery process; and the
beam failure recovery parameter of one frequency do-
main bandwidth is one set of beam failure recovery pa-
rameters. The first information of one frequency domain
is one pieces of first information corresponding to one
frequency domain. The first information of a frequency
domain bandwidth 1 may be transmitted in the frequency
domain bandwidth 1 or another frequency domain band-
width. In the description of the present disclosure, the
beam failure recovery process/beam failure recovery pa-
rameter/first information of one frequency domain band-
width is sometimes described as the beam failure recov-
ery process/beam failure recovery parameter/first infor-
mation corresponding to one frequency domain band-
width.
[0074] One frequency domain bandwidth includes one
or more beam failure recovery processes, and one or
more beam failure recovery resources of the one or more
beam failure recovery processes are located in the fre-
quency domain bandwidth. One frequency domain band-
width includes one or more sets of beam failure recovery
parameters. One frequency domain bandwidth includes
one or more pieces of first information, and the one or
more pieces of first information is transmitted in the fre-
quency domain bandwidth. A beam failure recovery re-
source includes at least one of a beam failure request
resource where beam failure request information is lo-
cated or a beam failure search space resource.
[0075] In the embodiments hereinafter, a transmission
occasion includes at least one of the following resources
for transmitting the first information: a time domain re-
source, a frequency domain resource, or a code domain
resource, and represents a transmission resource for
transmitting the first information.
[0076] One transmission occasion includes one or
more code domain resources. When one transmission
occasion includes more than one code domain resource,
one code domain resource in the transmission occasion
is selected for transmission based on the correspond-
ence relationship between the first information and the
code domain resources in the transmission occasion. For
example, one transmission occasion corresponds to one
synchronous signal block (SSB). Based on the SSB in-
dex, the transmission occasion corresponding to the SSB
index may be discovered. One code domain resource in
the transmission occasion is referred to as one beam
failure request resource.
[0077] When the terminal (or a detection end of a beam
failure detection reference signal) discovers a beam fail-
ure event, the first information is transmitted on one or
more beam failure request resources. In summary, one
beam failure request resource corresponds to (one time

domain resource, one frequency domain resource, one
code domain resource); one transmission occasion in-
cludes one or more beam failure request resources; and
a plurality of beam failure request resources included in
one transmission occasion have the same time domain,
the same frequency domain, and different code domains.
For example, one transmission occasion is one PRACH
occasion corresponding to one SSB, and one beam fail-
ure request resource corresponds to one preamble in
one PRACH occasion.
[0078] In the embodiments hereinafter, a beam failure
request resource includes at least one of a PRACH re-
source, a PUCCH resource, a physical uplink shared
channel (PUSCH) resource, a medium access control-
control element (MAC-CE) command, or a resource re-
quest signal SR.
[0079] In the embodiments hereinafter, information
transmission includes the transmission in an explicit
manner or the transmission in an implicit manner. For
example, the transmission in an explicit manner includes
the transmission of an information bit representing the
information; and the transmission in an implicit manner
includes the transmission of one reference signal. Here
the transmitting end and the receiving end are predeter-
mined, and the reference signal corresponds to the in-
formation.
[0080] Referring to FIG. 1, one embodiment of the
present disclosure provides a method for beam failure
recovery. The method includes the steps below.
[0081] In step 100, in response to a non-empty inter-
section existing among time domain resources corre-
sponding to beam failure recovery processes of N fre-
quency domain bandwidths, any one of the methods be-
low is performed to perform the beam failure recovery
processes of the N frequency domain bandwidth. Here
the case where the non-empty intersection exists among
the time domain resources corresponding to the beam
failure recovery processes of the N frequency domain
bandwidths refers to the case where a non-empty inter-
section exists among time domain resources corre-
sponding to beam failure recovery processes of N1 fre-
quency domain bandwidths among the N frequency do-
main bandwidths. Here N1 is an integer greater than or
equal to 1 or smaller than or equal to N.
[0082] In method one for beam failure recovery, the
beam failure recovery process of one frequency domain
bandwidth is selected among the beam failure recovery
processes of the N frequency domain bandwidths; the
beam failure recovery process of the selected frequency
domain bandwidth is performed; and beam failure recov-
ery processes of the unselected frequency domain band-
widths are terminated or suspended.
[0083] In the preceding method one for beam failure
recovery, any method may be used for performing the
step in which the beam failure recovery process of one
frequency domain bandwidth is selected among the
beam failure recovery processes of the N frequency do-
main bandwidths. The implementation method is not
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used for limiting the protection scope of embodiments of
the present disclosure. For example, the step in which
the beam failure recovery process of one frequency do-
main bandwidth is selected among the beam failure re-
covery processes of the N frequency domain bandwidths
includes at least one of the steps below .
[0084] The beam failure recovery process of one fre-
quency domain bandwidth among the beam failure re-
covery processes of the N frequency domain bandwidths
is selected based on the second information; in response
to a beam failure event occurring in a primary cell (Pcell)
and a beam failure event occurring in a secondary cell
(Scell), the beam failure recovery process of the Pcell is
selected and the beam failure recovery process of the
Scell is suspended or terminated; or in response to a
beam failure event occurring in one Scell and in response
to the beam failure recovery process of another Scell
being performed, a communication node determines in-
dependently that the beam failure event of either of the
two Scells is performed. Here one cell corresponds to
one frequency domain bandwidth.
[0085] In the preceding method one for beam failure
recovery, the step in which beam failure recovery proc-
esses of the unselected frequency domain bandwidths
are terminated or suspended includes at least one of the
manners below.
[0086] Beam failure timers corresponding to the unse-
lected frequency domain bandwidths are suspended or
terminated; or first information transmission counters
corresponding to the unselected frequency domain
bandwidths are set to a predetermined value. Here a
beam failure timer includes at least one of a beam failure
recovery timer or a beam failure response information
monitoring timer.
[0087] Here the second information includes at least
one of the priority of a frequency domain bandwidth, a
parameter of a frequency domain bandwidth, the number
of times for transmitting the first information correspond-
ing to a frequency domain bandwidth, a parameter of the
beam failure request resource corresponding to a fre-
quency domain bandwidth, the received signaling infor-
mation, the information about whether a frequency do-
main bandwidth includes a special cell (Spcell), timing
advance information, or the information about whether
the beam failure recovery process corresponding to a
frequency domain bandwidth is in a response information
monitoring stage currently.
[0088] Here a parameter of a frequency domain band-
width includes at least one of the frequency domain band-
width index, the frequency domain bandwidth magnitude,
the frequency domain bandwidth of an active bandwidth
part (BWP) in the frequency domain bandwidth, the sub-
carrier spacing of an active BWP in the frequency domain
bandwidth, the frequency domain bandwidth of one BWP
in the frequency domain bandwidth where a beam failure
event occurs for the BWP, or the subcarrier spacing of
one BWP in the frequency domain bandwidth where a
beam failure event occurs for the BWP.

[0089] Here a parameter of a beam failure request re-
source includes at least one of a frequency domain pa-
rameter, a time domain parameter, a power parameter,
or a period length.
[0090] In method two for beam failure recovery, the
beam failure recovery processes of the N frequency do-
main bandwidths are combined into one beam failure re-
covery process and the combined beam failure recovery
process is performed.
[0091] In the preceding method two for beam failure
recovery, the step in which the beam failure recovery
processes of the N frequency domain bandwidths are
combined into one beam failure recovery process and
the combined beam failure recovery process is per-
formed includes at least one of the manners below.
[0092] The N frequency domain bandwidths corre-
spond to one beam failure timer; the N frequency domain
bandwidths correspond to one first information transmis-
sion counter; only one beam failure timer is caused to
operate at one time point; a beam failure recovery timer
is started or restarted in response to a beam failure event
occurring in one frequency domain bandwidth; the first
information transmission counter is set to 0 in response
to a beam failure event occurring in one frequency do-
main bandwidth; a beam failure response information
monitoring timer is started or restarted after the first in-
formation corresponding to one frequency domain band-
width set is transmitted; in response to requiring the trans-
mission of the first information corresponding to one fre-
quency domain bandwidth, a set frequency domain band-
widths for each of which a beam failure event occurs
currently and which has not been recovered successfully
is determined, one or more beam failure request resourc-
es are selected based on the determined frequency do-
main bandwidth set, and the first information correspond-
ing to the frequency domain bandwidth set is transmitted
on the one or more beam failure request resources; in
response to requiring the transmission of the first infor-
mation corresponding to one frequency domain band-
width, a set frequency domain bandwidths for each of
which a beam failure event occurs currently and which
has not been recovered successfully is determined, and
the first information corresponding to the frequency do-
main bandwidth set is transmitted; in response to requir-
ing the transmission of the first information corresponding
to one frequency domain bandwidth, a set frequency do-
main bandwidths for each of which a beam failure event
occurs currently and which has not been recovered suc-
cessfully is determined, M frequency domain bandwidths
are selected from the determined frequency domain
bandwidth set, one or more beam failure request re-
source are selected based on the selected M frequency
domain bandwidths, and the first information correspond-
ing to the M frequency domain bandwidths is transmitted
on the one or more beam failure request resources; in
response to requiring the transmission of the first infor-
mation corresponding to one frequency domain band-
width, a set frequency domain bandwidths for each of
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which a beam failure event occurs currently and which
has not been recovered successfully is determined, M
frequency domain bandwidths are selected from the de-
termined frequency domain bandwidth set, and the first
information corresponding to the M frequency domain
bandwidths is transmitted; C pieces of response infor-
mation are monitored, here one piece of response infor-
mation is the response information of the first information
corresponding to one or more frequency domain band-
width sets and C is a non-negative integer smaller than
or equal to N; or in response to receiving the response
information corresponding to one frequency domain
bandwidth set, it is determined that the beam failure re-
covery process corresponding to the frequency domain
bandwidth set is completed successfully. Here the first
information includes at least one of the index of a CC,
the index of an active BWP currently in the CC, the index
of a bandwidth part (BWP) in the CC where beam failure
occurs for the bandwidth part (BWP), or the indication
information of a new reference signal selected from the
candidate reference signal set corresponding to the CC.
Thus, each of the N frequency domain bandwidths cor-
responds to one beam failure timer.
[0093] A beam failure timer includes at least one of a
beam failure recovery timer or a beam failure response
information monitoring timer. A frequency domain band-
width set includes one or more frequency domain band-
widths.
[0094] In embodiments of the present disclosure, the
step in which the first information corresponding to the
frequency domain bandwidth set is transmitted on one
beam failure request resource includes the manner of
transmitting one reference signal in the beam failure re-
quest resource, where the reference signal corresponds
to the first information corresponding to the frequency
domain bandwidth set; or transmitting an information bit
representing the first information corresponding to the
frequency domain bandwidth set on the beam failure re-
quest resource. Here the correspondence relationship
between the reference signal of one beam failure request
resource and the first information corresponding to the
frequency domain bandwidth set may be included in the
received signal information.
[0095] The step in which the first information corre-
sponding to the frequency domain bandwidth set is trans-
mitted on a plurality of beam failure request resources
includes one of the following manners: The first informa-
tion corresponding to the frequency domain bandwidth
set is transmitted on each beam failure request resource
of the beam failure request resources; the first informa-
tion corresponding to one frequency domain bandwidth
in the frequency domain bandwidth set is transmitted on
each beam failure request resource of the beam failure
request resources; or the first information corresponding
to part of the frequency domain bandwidths in the fre-
quency domain bandwidth set is transmitted on each
beam failure request resource of the beam failure request
resources.

[0096] The step in which one or more beam failure re-
quest resources are selected based on the determined
frequency domain bandwidth set includes the following
manner: One or more beam failure request resources
are selected from P beam failure request resources
based on the determined frequency domain bandwidth
set.
[0097] The step in which M frequency domain band-
widths are selected from the determined frequency do-
main bandwidth set includes the step of selecting the M
frequency domain bandwidths from the determined fre-
quency bandwidth set based on the second information.
[0098] The step in which C pieces of response infor-
mation are monitored includes one of the following man-
ners: The C pieces of response information are moni-
tored in one beam failure search space; one piece of
response information corresponding to a beam failure
search space is monitored in the beam failure search
space of C beam failure search spaces, where the one
piece of response information is among the C pieces of
response information; or the C pieces of response infor-
mation are monitored in more than one frequency domain
bandwidth.
[0099] Here the P beam failure request resources in-
clude one of P beam failure request resources of beam
failure request resources corresponding to the N frequen-
cy domain bandwidths; a union of the beam failure re-
quest resources corresponding to the N frequency do-
main bandwidths; beam failure request resources corre-
sponding to the first information corresponding to the M
frequency domain bandwidths in the union of the beam
failure request resources corresponding to the N frequen-
cy domain bandwidths; a union of the beam failure re-
quest resources corresponding to the M frequency do-
main bandwidths; or a beam failure request resource in
one frequency domain bandwidth.
[0100] In method three for beam failure recovery, the
beam failure recovery processes of the N frequency do-
main bandwidths are performed simultaneously.
[0101] In the preceding method three for beam failure
recovery, the maximum number of the beam failure re-
covery processes performed simultaneously is associat-
ed with the number of frequency domain bandwidths
each of which is configured with a beam failure recovery
parameter, and/or the maximum number of the beam fail-
ure recovery processes performed simultaneously is
smaller than or equal to a predetermined value. For ex-
ample, the maximum number of the beam failure recov-
ery processes that correspond to time domain resources
with a non-empty intersection and are among the beam
failure recovery processes performed simultaneously is
smaller than or equal to the number of frequency domain
bandwidths each of which is configured with a beam fail-
ure recovery parameter.
[0102] In the preceding method three for beam failure
recovery, no constraint may be implemented for the step
in which the beam failure recovery processes of the N
frequency domain bandwidths are performed simultane-
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ously. For example, the beam failure recovery processes
of the N frequency domain bandwidths performed simul-
taneously are independent of each other and do not affect
each other.
[0103] Alternatively, some constraints may be imple-
mented for the step in which the beam failure recovery
processes of the N frequency domain bandwidths are
performed simultaneously. For example, in the beam fail-
ure recovery processes of the N frequency domain band-
widths performed simultaneously, the first information
corresponding to one frequency domain bandwidth can
be transmitted only on one uplink beam failure request
resource at one time.
[0104] For example, the step in which the beam failure
recovery processes of the N frequency domain band-
widths are performed simultaneously includes at least
one of the manners below.
[0105] Each frequency domain bandwidth of the N fre-
quency domain bandwidths corresponds to one beam
failure timer; Y1 frequency domain bandwidths among
the N frequency domain bandwidths are caused to exist
and correspond to beam failure timers whose operation
periods have a non-empty intersection, where Y1 is an
integer greater than or equal to 1 and smaller than or
equal to N; one or more beam failure timers in N beam
failure timers corresponding to the N frequency domain
bandwidths are caused to operate at one time point; each
frequency domain bandwidth of the N frequency domain
bandwidths corresponds to one first information trans-
mission counter; in response to a beam failure event oc-
curring in a first frequency domain bandwidth and in re-
sponse to at least the beam failure recovery process of
a second frequency domain bandwidth being performed,
the beam failure recovery timer corresponding to the first
frequency domain bandwidth is started, where the first
frequency domain bandwidth and the second frequency
domain bandwidth are two different frequency domain
bandwidths of the N frequency domain bandwidths; in
response to requiring the transmission of the first infor-
mation corresponding to a third frequency domain band-
width and in response to at least the beam failure recov-
ery process of a fourth frequency domain bandwidth be-
ing performed, the first information corresponding to the
third frequency domain bandwidth is transmitted on the
beam failure request resource corresponding to the third
frequency domain bandwidth, where the third frequency
domain bandwidth and the fourth frequency domain
bandwidth are two different frequency domain band-
widths of the N frequency domain bandwidths; N pieces
of response information is monitored, where one piece
of response information among the N pieces of response
information is the beam failure response information cor-
responding to one ore more frequency domain band-
widths of the N frequency domain bandwidths; in the
same period, in response to a non-empty intersection
existing among time domain resources occupied by
beam failure request resources corresponding to N piec-
es of first information of the N frequency domain band-

widths, M pieces of first information among the N pieces
of first information are transmitted in one channel, or M
pieces of first information among the N pieces of first
information are transmitted in M channels; in the same
period, in response to a non-empty intersection existing
among the time domain resources occupied by the N
beam failure request resources corresponding to the N
pieces of first information, the first information is trans-
mitted on each corresponding beam failure request re-
source; the N pieces of first information is transmitted in
response to an empty intersection existing among the N
beam failure request resources corresponding to the N
pieces of first information in the same period; the signal-
ing information including correspondence relationships
among frequency domain bandwidths, beam failure re-
quest resources, and first information is received, where
the time domain resources occupied by the beam failure
request resources of the N frequency domain bandwidths
in the signaling information have an empty intersection;
or in response to receiving the response information cor-
responding to a fifth frequency domain bandwidth before
the time-out of the beam failure response information
monitoring timer corresponding to the fifth frequency do-
main bandwidth, it is determined that the beam failure
recovery process corresponding to the fifth frequency do-
main bandwidth is completed successfully, and the beam
failure timer corresponding to the fifth frequency domain
bandwidth is stopped, where the fifth frequency domain
bandwidth is any one frequency domain bandwidth of the
N frequency domain bandwidths.
[0106] Here the first information includes at least one
of the index of a carrier component (CC), the index of an
active BWP currently in the CC, the index of a BWP in
the CC where beam failure occurs for the BWP, or the
indication information of a new reference signal selected
from the candidate reference signal set corresponding
to the CC.
[0107] A beam failure timer includes at least one of a
beam failure recovery timer or a beam failure response
information monitoring timer. Here M is a positive integer
greater than or equal to 1 and smaller than or equal to N.
[0108] In embodiments of the present disclosure, the
step in which the beam failure recovery process of one
frequency domain bandwidth is being performed in-
cludes the manner in which the beam failure timer of one
frequency domain bandwidth is being performed.
[0109] In embodiments of the present disclosure, in
the condition of transmitting M pieces of first information
among the N pieces of first information in one channel
or transmitting M pieces of first information among the N
pieces of first information in M channels, the one channel
or the M channels satisfy one of the characteristics below.
[0110] The one channel corresponds to one beam fail-
ure request resource in the N beam failure request re-
sources in the same period; the one channel corresponds
to one beam failure request resource not included in the
N beam failure request resources in the same period; a
reference signal of the one channel corresponds to the
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M pieces of first information, or the one channel includes
information bits representing the M pieces of first infor-
mation; time domain resources occupied by the M chan-
nels are a subset of a union of the time domain resources
occupied by the N beam failure request resources in the
same period; or a time domain resource occupied by
each channel of the M channels is a subset of the union
of the time domain resources occupied by the N beam
failure request resources in the same period, and time
domain resources occupied by different channels have
an empty intersection.
[0111] In embodiments of the present disclosure, the
M pieces of first information are selected based on the
second information.
[0112] In embodiments of the present disclosure, the
step in which N pieces of response information is moni-
tored includes one of the following manners: One piece
of response information among the N pieces of response
information is monitored in each beam failure search
space of N beam failure search spaces; the N pieces of
response information is monitored in one beam failure
search space; or the N pieces of response information
is monitored in one or more frequency domain band-
widths.
[0113] In embodiments of the present disclosure, a fre-
quency domain bandwidth corresponding to the trans-
mitted first information satisfies at least one of the char-
acteristics below.
[0114] In the period from a first predetermined moment
after the first information corresponding to the frequency
domain bandwidth is transmitted to the occurrence of a
predetermined event, a predetermined demodulation ref-
erence signal and a reference signal included in the first
information corresponding to the frequency domain
bandwidth satisfy the quasi co-location (QCL) relation-
ship; from a second predetermined moment after the re-
sponse information of the frequency domain bandwidth
is received successfully to a moment before the activa-
tion or reconfiguration information of the spatial relation-
ship indication information of an uplink control channel
in the frequency domain bandwidth is received, a spatial
transmission filter of an uplink channel in the frequency
domain bandwidth and/or a spatial transmission filter of
an uplink signal in the frequency domain bandwidth is
acquired based on a spatial transmission filter transmit-
ting the first information corresponding to the frequency
domain bandwidth; or from a third predetermined mo-
ment after the response information of the frequency do-
main bandwidth is received successfully, a demodulation
reference signal in a control channel resource set CORE-
SET 0 and a reference signal included in the transmitted
first information corresponding to the frequency domain
bandwidth including the CORESET 0 satisfy the QCL
relationship.
[0115] Here the predetermined demodulation refer-
ence signal includes at least one of: a demodulation ref-
erence signal of a control channel in the beam failure
recovery search space of the frequency domain band-

width, a demodulation reference signal of a data channel
scheduled by the control channel in the beam failure re-
covery search space of the frequency domain bandwidth,
a demodulation reference signal of a data channel that
is in the frequency domain bandwidth and is scheduled
by the control channel in the beam failure recovery search
space of the frequency domain bandwidth, a demodula-
tion reference signal of a control channel in a beam failure
recovery search space in the frequency domain band-
width, a demodulation reference signal of a data channel
scheduled by a control channel in a beam failure recovery
search space in the frequency domain bandwidth, or a
demodulation reference signal of a data channel that is
in the frequency domain bandwidth and is scheduled by
a control channel in a beam failure recovery search space
in the frequency domain bandwidth.
[0116] Here the predetermined event includes one of
the events below.
[0117] After at least one piece of response information
is detected in the beam failure recovery search space of
the frequency domain bandwidth, the reconfiguration or
activation information of a quasi co-location reference
signal of the downlink control channel of the frequency
domain bandwidth is received; after at least one piece of
response information is detected in the beam failure re-
covery search space of the frequency domain bandwidth,
the reconfiguration or activation information of a quasi
co-location reference signal of a downlink control channel
in a frequency domain bandwidth corresponding to a
beam failure detection reference signal set; the reconfig-
uration or activation information of a quasi co-location
reference signal of the downlink control channel of the
frequency domain bandwidth is received; the reconfigu-
ration or activation information of a quasi co-location ref-
erence signal of a downlink control channel is received;
or the detection of a control channel in the beam failure
search space of the frequency domain bandwidth is
stopped.
[0118] Here at least one of the first predetermined mo-
ment, the second predetermined moment, or the third
predetermined moment is acquired based on at least one
of a subcarrier spacing of a BWP where the beam failure
request resource for transmitting the first information cor-
responding to the frequency domain bandwidth is locat-
ed, a subcarrier spacing of an active BWP in the frequen-
cy domain bandwidth, or a ratio of the subcarrier spacing
of the active BWP in the frequency domain bandwidth to
the subcarrier spacing of the BWP where the beam failure
request resource for transmitting the first information cor-
responding to the frequency domain bandwidth is locat-
ed.
[0119] In embodiments of the present disclosure,
beam failure request resources corresponding to the N
frequency domain bandwidths belong to the same fre-
quency domain bandwidth or different frequency domain
bandwidths respectively; and/or, beam failure search
spaces corresponding to the N frequency domain band-
widths belong to the same frequency domain bandwidth
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or different frequency domain bandwidths respectively.
[0120] In embodiments of the present disclosure, one
frequency domain bandwidth includes at least one of one
carrier component (CC), one BWP, or one physical re-
source block set; and/or, the first information correspond-
ing to one CC includes the first information corresponding
to one BWP in the CC. Here one BWP includes at least
one of an active BWP currently in one CC, a BWP cor-
responding to the reference signal corresponding to the
reference signal indication information included in the
first information corresponding to the CC, or a BWP cor-
responding to the BWP indication information included
in the first information corresponding to the CC.
[0121] In embodiments of the present disclosure, the
case where the non-empty intersection exists among the
time domain resources corresponding to the beam failure
recovery processes of the N frequency domain band-
widths includes at least one of the cases below.
[0122] In response to requiring the transmission of the
first information corresponding to one frequency domain
bandwidth, at least the beam failure recovery process of
another frequency domain bandwidth is being per-
formed; in response to requiring the transmission of the
first information corresponding to one frequency domain
bandwidth, at least the beam failure response information
of another frequency domain bandwidth is being moni-
tored; or in the intersection among the time domain re-
sources corresponding to the beam failure recovery proc-
esses of the N frequency domain bandwidths, a beam
failure event occurs for each frequency domain band-
width in N frequency domain bandwidth parts and each
frequency domain bandwidth has not been recovered
successfully.
[0123] Here the time domain resource corresponding
to a beam failure recovery process includes at least one
of a period from detecting a beam failure event to hearing
beam failure response information, a period from detect-
ing a beam failure event to stopping monitoring a period
of a control channel in a beam failure search space, a
period from transmitting the first information correspond-
ing to a frequency domain bandwidth to hearing beam
failure response information, a period from transmitting
the first information to stopping monitoring a control chan-
nel in a beam failure search space, an operation period
of a beam failure recovery timer, or an operation period
of a beam failure response information monitoring timer.
[0124] In another embodiment of the present disclo-
sure, the method further includes the step below.
[0125] It is determined whether a beam failure event
occurs for each frequency domain bandwidth by detect-
ing a beam failure detection reference signal in a beam
failure detection reference signal set corresponding to
each frequency domain bandwidth, where different fre-
quency domain bandwidths correspond to different beam
failure detection reference signal sets.
[0126] Embodiments of the present disclosure enable
beam failure recovery processes of N CCs to be per-
formed when a collision occurs among time domain re-

sources corresponding to the beam failure recovery proc-
esses of the N CCs, thus recovering the communication
links of a plurality of frequency domain bandwidths rap-
idly.
[0127] Another embodiment of the present disclosure
provides a method for determining a beam failure recov-
ery parameter. The method includes the steps below.
[0128] At least one of the following information is de-
termined based on at least one of the signaling informa-
tion or a predetermined rule: the correspondence rela-
tionship between one beam failure request resource and
the first information of E frequency domain bandwidths,
a condition to be satisfied by beam failure request re-
sources of G frequency domain bandwidths, the corre-
spondence relationship between one piece of first infor-
mation and H types of resources, a transmission occa-
sion of the first information corresponding to a first fre-
quency domain bandwidth in a second frequency domain
bandwidth, or beam failure recovery parameter informa-
tion in response to one frequency domain bandwidth in-
cluding beam failure recovery resources of F frequency
domain bandwidths, where E, F, G, and H are each an
integer greater than 1.
[0129] In another embodiment of the present disclo-
sure, the method further includes the step below.
[0130] A beam failure recovery process is performed
based on the determined information. The manner of per-
forming a beam failure recovery process based on the
determined information may refer to implementation
processes of other embodiments. For example, at least
one of the following processes of a Pcell and/or a Scell
is performed based on the determined information: Beam
failure is detected; a new beam is selected; beam failure
request information is transmitted; beam failure response
information is monitored; a QCL parameter is deter-
mined, a spatial transmission filter is determined, and so
on. This is not repeated here.
[0131] In embodiments of the present disclosure, for
example, the signal information includes the correspond-
ence relationship between one beam failure request re-
source and the first information of E frequency domain
bandwidths. For example, in the preceding step in which
the beam failure recovery processes of the N frequency
domain bandwidths are performed simultaneously, M
pieces of first information among the N pieces of first
information are transmitted in one channel; alternatively,
in the case where M pieces of first information among
the N pieces of first information are transmitted in M chan-
nels; the first information of the E frequency domain band-
widths is the preceding M pieces of first information.
[0132] In another example, in the preceding step in
which the beam failure recovery processes of the N fre-
quency domain bandwidths are combined into one beam
failure recovery process and the combined beam failure
recovery process is performed, the first information of
the E frequency domain bandwidths is the first informa-
tion corresponding to the preceding M channels or the
first information corresponding to a frequency domain
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bandwidth set.
[0133] In another example, in the preceding step in
which the beam failure recovery process of one frequen-
cy domain bandwidth is selected among the beam failure
recovery processes of the N frequency domain band-
widths, in which the beam failure recovery process of the
selected frequency domain bandwidth is performed, and
in which beam failure recovery processes of the unse-
lected frequency domain bandwidths are terminated or
suspended, the first information of the E frequency do-
main bandwidths is the first information of one of the fre-
quency domain bandwidths.
[0134] In embodiments of the present disclosure, the
step of determining a condition to be satisfied by beam
failure request resources of G frequency domain band-
widths includes at least one of the manners below.
[0135] An empty intersection is caused to exist among
time domain resources occupied by the beam failure re-
quest resources of the G frequency domain bandwidths
in the same period; alternatively, a random access trans-
mission occasion does not include beam failure request
resources of more than one frequency domain band-
width.
[0136] Here one transmission occasion may be one
PRACH occasion or a resource of a periodic uplink chan-
nel resource in one period.
[0137] For example, the G frequency domain band-
widths are the N frequency domain bandwidths in the
preceding embodiment.
[0138] In embodiments of the present disclosure, the
step of determining the correspondence relationship be-
tween one piece of first information and H types of re-
sources includes at least one of the manners below.
[0139] The signaling information includes the corre-
spondence relationship between the one piece of first
information and the H types of resources.
[0140] A first-type resource and a second-type re-
source that are included in the H types of resources sat-
isfy at least one of the following characteristics: The first-
type resource is associated with one piece of spatial re-
lationship indication information, or the second-type re-
source is associated with no spatial relationship indica-
tion information; a first-type resource includes at least
one of a physical uplink control channel (PUCCH) re-
source, a PRACH resource, or a scheduling request (SR)
resource; and a second-type resource includes a PRACH
resource.
[0141] The H types of resources are located in different
frequency domain bandwidths.
[0142] The H types of resources include resources lo-
cated in different bandwidth parts (BWP) of one compo-
nent carrier (CC).
[0143] The H types of resources include different re-
sources of a CC where the H types of resources are lo-
cated.
[0144] Here one piece of first information is the first
information corresponding to one frequency domain
bandwidth or the first information corresponding to one

frequency domain bandwidth set. For example, the first
information corresponding to a frequency domain band-
width set {a CC1, a CC2} includes {the first information
corresponding to the CC1, the first information corre-
sponding to the CC2}.
[0145] In embodiments of the present disclosure, the
method further includes at least one of the steps below.
[0146] The one piece of first information is transmitted
in one or more types of resources among the H types of
resources, where a BWP where the one or more types
of resources are located is in the active state currently;
the one piece of first information is transmitted in one or
more types of resources among the H types of resources,
where no beam failure event occurs for a frequency do-
main bandwidth where the one or more types of resourc-
es are located; the one piece of first information is trans-
mitted in one or more types of the resources among the
H types of resources in response to a beam failure event
occurring in each of the frequency domain bandwidths
where the H-type resources are located; the first infor-
mation is transmitted in the first-type resource in re-
sponse to no beam failure event occurring in a frequency
domain bandwidth where the first-type resource associ-
ated with the one piece of first information is located; or
the first information is transmitted in the second-type re-
source in response to a beam failure event occurring in
a frequency domain bandwidth where the first-type re-
source associated with the one piece of first information
is located.
[0147] In embodiments of the present disclosure, the
determination of a transmission occasion of the first in-
formation corresponding to a first frequency domain
bandwidth in a second frequency domain bandwidth in-
cludes one of the manners below.
[0148] The signaling information includes the corre-
spondence relationship between the first information cor-
responding to the first frequency domain bandwidth and
the index of the transmission occasion in the second fre-
quency domain bandwidth; the signaling information in-
cludes the correspondence relationship between the first
information corresponding to the first frequency domain
bandwidth and the index of a synchronous signal block
(SSB) corresponding to the second frequency domain
bandwidth; the transmission occasion is determined
based on the index of an SSB corresponding to a refer-
ence signal in the beam failure detection reference signal
set corresponding to the second frequency domain band-
width, where the link performance of the reference signal
is higher than a predetermined threshold; the transmis-
sion occasion is determined based on the index of an
SSB corresponding to a reference signal in the candidate
reference signal set corresponding to the second fre-
quency domain bandwidth, where the link performance
of the reference signal is higher than a predetermined
threshold; the transmission occasion is determined
based on the index of an SSB corresponding to a refer-
ence signal in the candidate reference signal set corre-
sponding to the first frequency domain bandwidth, where
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the link performance of the reference signal is higher than
a predetermined threshold; or the transmission occasion
is determined based on an SSB corresponding to a ref-
erence signal included in the first information of the first
frequency domain.
[0149] Here an SSB corresponding to one reference
signal includes an SSB satisfying the quasi co-location
relationship with the reference signal.
[0150] In embodiments of the present disclosure, the
manner in which the signaling information includes the
correspondence relationship between the first informa-
tion corresponding to the first frequency domain band-
width and the index of the transmission occasion in the
second frequency domain bandwidth includes the man-
ners in which the signaling information includes the first
information, one or more pieces of transmission occasion
index information, and the reference signal sequence in-
formation in beam failure request resources; alternative-
ly, the manner in which the signaling information includes
the correspondence relationship between the first infor-
mation corresponding to the first frequency domain band-
width and the index of an SSB includes the manner in
which the signaling information includes the first informa-
tion, indices of one or more SSBs, and the reference
signal sequence information in beam failure request re-
sources.
[0151] In embodiments of the present disclosure, the
step of determining the beam failure recovery parameter
information in response to one frequency domain band-
width including beam failure recovery resources of F fre-
quency domain bandwidths includes at least one of the
manners below.
[0152] The F frequency domain bandwidths corre-
spond to F sets of first-type beam failure recovery pa-
rameter information and F sets of second-type beam fail-
ure recovery parameter information; the F frequency do-
main bandwidths correspond to one set of first-type beam
failure recovery parameter information and F sets of sec-
ond-type beam failure recovery parameter information;
the F frequency domain bandwidths correspond to one
set of first-type beam failure recovery parameter infor-
mation and one set of second-type beam failure recovery
parameter information; or the correspondence relation-
ship between the F frequency domain bandwidths and F
sets of first-type beam failure recovery parameters and/or
F sets of second-type beam failure recovery parameters
is determined based the signaling information and/or the
predetermined rule.
[0153] Here one beam failure recovery resource in-
cludes at least one of a beam failure request resource or
a beam failure search space resource.
[0154] In embodiments of the present disclosure, the
first-type beam failure recovery parameter information
includes at least one of the following configuration infor-
mation: the format information of a preamble included in
a PRACH (this parameter may be prach-Configuration
Index), the frequency domain resource information of the
PRACH (this parameter may be msg1-FDM and/or

msg1-FrequencyStart), the target received power infor-
mation of the PRACH, the maximum transmitted power
information of the preamble, power ramping step infor-
mation, the maximum duration information of a beam fail-
ure response information monitoring timer, the cyclic shift
information of the preamble, the maximum duration cor-
responding to a beam failure detection timer, or the max-
imum number of times corresponding to a beam failure
detection counter.
[0155] In embodiments of the present disclosure, the
second-type beam failure recovery parameter informa-
tion includes at least one of the following configuration
information: the starting logical root index information of
a preamble, the performance threshold information of a
beam failure detection reference signal, the information
of the correspondence relationship between a candidate
reference signal and the preamble, the information of the
mapping relationship between an SSB and a PRACH
transmission occasion (for example, this parameter is
the ssb-perRACH-Occasion information), the PRACH
transmission occasion index information in a PRACH
transmission occasion set corresponding to one SSB (for
example, this parameter is ra-ssb-OccasionMask Index),
a beam failure search space, a beam failure recovery
timer, or a candidate reference signal set.
[0156] In embodiments of the present disclosure, the
first information includes at least one of the index of a
CC, the index of an active BWP currently in the CC, the
index of a BWP in the CC where beam failure occurs for
the BWP, the indication information of a new reference
signal selected from the candidate reference signal set
corresponding to the CC, beam failure request informa-
tion, or the information transmitted in response to detect-
ing a beam failure event through detecting one reference
signal set.
[0157] In embodiments of the present disclosure, a fre-
quency domain bandwidth includes at least one of a
BWP, a CC, or a physical resource block set.
[0158] In the embodiments hereinafter, the case where
a beam failure event occurs for one frequency domain
bandwidth includes the case of detecting a beam failure
event based on a beam failure detection reference signal
corresponding to the frequency domain bandwidth.
[0159] In the embodiments hereinafter, one transmis-
sion occasion may be one PRACH occasion, a resource
of a periodic uplink channel resource in one period, or a
resource of a semi-periodic uplink channel resource in
one period.

Embodiment one

[0160] In this embodiment, when a terminal needs to
perform beam failure recovery processes of N CCs, one
or more of the solutions below may be used. Here N is
an integer greater than 1. For example, the N CCs are
each of high frequency, and especially the beam corre-
lation among the N CCs is relatively poor. When the in-
tersection among time domain resources corresponding
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to the beam failure recovery processes of the N CCs is
non-empty, one or more of the solutions below may be
used.
[0161] In solution 1: As shown in FIG. 2, through de-
tecting the beam failure detection reference signal set
corresponding to the CC1, the terminal discovers that a
beam failure event occurs for the CC1 at a moment t0
and thus transmits the first information corresponding to
the CC1 to a base station. Here the first information in-
cludes at least one of the following information: the index
of a CC (that is, the CC1), the index of an active BWP
currently in the CC1, the index of a BWP in the CC1
where beam failure occurs for the BWP, or the indication
information of a new reference signal selected from the
candidate reference signal set corresponding to the CC
1.
[0162] After the first information is transmitted, the re-
sponse information (that is, the beam failure response
information) for the transmitted first information of the
CC1 is monitored in the beam failure recovery search
space corresponding to the CC1 from a moment t2. For
example, when the DCI scrambled by a C-RNTI/MCS-
C-RNTI is heard in the beam failure recovery search
space corresponding to the CC1 at a moment t4, it indi-
cates that the beam failure recovery process correspond-
ing to the CC1 is completed.
[0163] In a period from t2 to t4, the demodulation ref-
erence signal of the PDCCH in the beam failure recovery
search space corresponding to the CC1 and the demod-
ulation reference signal of the PDSCH scheduled by the
PDCCH in the beam failure recovery search space cor-
responding to the CC1 satisfy the quasi co-location re-
lationship with the reference signal corresponding to the
reference signal indication information included in the
first information corresponding to the CC1.
[0164] The preceding is the beam failure recovery
process of the CC1. As shown in FIG. 2, in the beam
failure recovery process of the CC1, through detecting
the beam failure detection reference signal set corre-
sponding to a CC2, the terminal discovers that a beam
failure event occurs for the CC2 at a moment t1 between
the moment t0 and the moment t2 and reports the first
information corresponding to the CC2 to the base station.
From a moment t3 to a moment t5, the terminal detects
the DCI scrambled by the C-RNTI/MCS-C-RNTI. For ex-
ample, when the DCI is detected at the moment t5, it
indicates that the beam failure recovery process corre-
sponding to the CC2 is completed.
[0165] In solution 1, the terminal performs N beam fail-
ure recovery processes in one period.
[0166] Although N beam failure recovery processes
may be performed simultaneously, the first information
corresponding to a CC corresponding to only one uplink
beam failure request resource can be transmitted on the
uplink beam failure request resource at one moment. Ac-
cordingly, when the intersection among time domain re-
sources occupied by N beam failure request resources
corresponding to N frequency domain bandwidths is non-

empty, one or more of solutions 1.1 to 1.4 below need to
be used. Here each beam failure request resource of the
N beam failure request resources corresponds to the in-
formation corresponding to one CC of the N CCs.
[0167] In solution 1.1, one beam failure request re-
source is selected from the N beam failure request re-
sources, and the first information corresponding to the
CC corresponding to the beam failure request resource
is transmitted on the selected beam failure request re-
source.
[0168] One beam failure request resource may by se-
lected from the N beam failure request resources based
on at least one of the following information: the priority
of a CC, a parameter of a CC, the number of times for
transmitting the first information corresponding to a CC
(that is, the current value of the first information trans-
mission counter corresponding to the CC), a parameter
of a beam failure request resource, the signaling infor-
mation notified by the base station, information about
whether a CC includes a SPcell, time advance informa-
tion, or information about whether a frequency domain
bandwidth is in the response information monitoring
stage currently.
[0169] Here a parameter of a CC includes at least one
of the index of the CC, the frequency domain bandwidth
magnitude of the CC, the frequency domain bandwidth
of an active BWP in the CC, the subcarrier spacing of an
active BWP in the CC, the frequency domain bandwidth
of one BWP in the CC where a beam failure event occurs
for the BWP, or the subcarrier spacing of one BWP in
the CC where a beam failure event occurs for the BWP.
For example, a greater frequency domain bandwidth in-
dicates a higher priority.
[0170] Here a parameter of a beam failure request re-
source includes at least one of a frequency domain pa-
rameter, a time domain parameter, a power parameter,
or a period length. For example, a beam failure request
resource with a lower transmission power currently is se-
lected preferentially and a beam failure request resource
with a shorter period is selected preferentially since a
shorter period indicates that the base station wants this
CC to be recovered as soon as possible. Alternatively, a
resource with a longer period may be selected preferen-
tially since the resource with the shorter period may be
transmitted next time.
[0171] For example, when a Pcell (or a PScell in a serv-
ing cell group (SCG)) is included in the N CCs, the SPcell
is preferentially selected (that is, the preceding PCell or
the PSCell). When no SPcell is included in the N CCs,
the CC with the lowest index of a CC is selected; alter-
natively, the selection is made based on the indices of
the CCs; for example, the CC with the highest index or
the CC with the lowest index is selected. In this case, it
is necessary to ensure that the SPcell can be selected
preferentially.
[0172] In the preceding description, one beam failure
request resource is selected from the N beam failure re-
quest resources. This embodiment does not exclude se-
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lecting one CC from the N CCs and then transmitting the
first information corresponding to the selected CC on a
beam failure request resource not included in the N beam
failure request resources. In this case, although the first
information corresponding to the CC is transmitted on
the beam failure request resource, the base station
knows that beam failure events occur for more than one
CC at this time.
[0173] Although one beam failure request resource is
selected for transmission at a moment of a collision, the
first information corresponding to a CC not transmitted
may be transmitted in the next period since the N beam
failure processes are performed simultaneously and the
N beam failure request resources occur periodically.
When the intersection among time domain resources of
N beam failure request resources in the transmission oc-
casion of the next beam failure request information is
empty, these beam failure request resources may be
transmitted directly. When the intersection among time
domain resources of N beam failure request resources
in the transmission occasion of the next beam failure re-
quest information is non-empty, one of these beam failure
request resources may be selected for transmission
based on at least one of the following information: the
priority of a CC, the index of a CC, a parameter of a CC,
the number of times for transmitting the first information
corresponding to a CC, a parameter of a beam failure
request resource, the signaling information notified by
the base station, information about whether a CC in-
cludes a SPcell, time advance information, or information
about whether a frequency domain bandwidth is in the
response information monitoring stage currently. This is
similar to the preceding selection process. As shown in
FIG. 3, from t5, a beam failure event occurs for each of
the CC1, the CC2, and the CC3. At t5, the CC1 with the
shortest period and the smallest index is selected. Al-
though the CC1 has a transmission occasion of the beam
failure request resource at each of a moment t6 and a
moment t8, beam failure request information does not
need to be transmitted since the beam failure recovery
process of the CC1 is still in the response stage for mon-
itoring the base station. Only the beam failure request
resource of the CC2 occurs at a moment t7 and a moment
t11; accordingly, the beam failure request information
corresponding to the CC2 may be transmitted on the
beam failure request resource of the CC2. At a moment
t9, each of the CC1 the CC2, and the CC3 needs to trans-
mit beam failure request information; according to selec-
tion principles, the beam failure request information of
the CC1 is selected for transmission. At a moment t13,
each of the CC1 the CC2, and the CC3 needs to transmit
beam failure request information; according to selection
principles, the beam failure request information of the
CC3 is selected for transmission. In FIG. 3, the bold lines
represent the beam failure request resources selected
by the terminal.
[0174] In solution 1.2, the terminal does not want a
non-empty intersection among the time domain resourc-

es occupied by the N beam failure request resources.
For example, when the N beam failure request resources
are beam failure request resources, the terminal does
not want preambles associated with the first information
corresponding to more than one CC to be transmitted on
one PRACH occasion; alternatively, when the N beam
failure request resources are PUCCH beam failure re-
quest resources, scheduling request (SR) beam failure
request resources, or PUSCH beam failure request re-
sources, the terminal does to want a non-empty intersec-
tion among the time domain resources that are occupied
by the PUCCHs corresponding to different CCs, the SRs
corresponding to different CCs, or the PUSCHs corre-
sponding to different CCs. That is, the intersection among
the beam failure request resources corresponding to dif-
ferent CC is empty.
[0175] In solution 1.3, one beam failure request re-
source is selected from beam failure request resources
not included the N beam failure request resources ac-
cording to the signaling information and/or a predeter-
mined rule, and more than one pieces of first information
among the first information corresponding to the N CCs
are transmitted on the selected beam failure request re-
source. For example, one preamble, one PUCCH beam
failure request resource, one SR beam failure request
resource, or one PUSCH beam failure request resource
corresponds to the first information corresponding to
more than one CC. For example, one preamble corre-
sponds to {the indication information of one reference
signal of the CC1, the indication information of one ref-
erence signal of the CC2, the indication information of
one reference signal of the CC3}. After receiving this pre-
amble, the base station knows that a beam failure event
occurs for each of the CC1, the CC2, and the CC3; and
the terminal selects a reference signal corresponding to
the indication information of the reference signal from a
candidate reference signal set corresponding to each of
the CC1, the CC2 and the CC3. Alternatively, one pre-
amble corresponds to {the indication information of one
reference signal of the CC1, the index of the CC2, the
index of the CC3}. After receiving this preamble, the base
station knows that a beam failure event occurs for each
of the CC1, the CC2, and the CC3; and the terminal se-
lects a reference signal corresponding to the indication
information of the reference signal from the candidate
reference signal set corresponding to the CC1.
[0176] In solution 1.4, the terminal independently de-
termines that the first information of a CC corresponding
to one beam failure request resource of the N beam fail-
ure request resources is transmitted on the beam failure
request resource.
[0177] In solution 1.5, the time domain resources cor-
responding to the N beam failure request resources are
divided into M beam failure request resources in time
division; the first information corresponding to M CCs is
transmitted sequentially on the divided M beam failure
request resources, where M may be a positive integer
smaller than or equal to N; and at least one of the following
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information is determined based on the signaling infor-
mation and/or the predetermined rule: the division meth-
od for dividing the time domain resources corresponding
to the N beam failure request resources into M beam
failure request resources in time division, the selection
method for selecting M CCs from the N CCs, and the
selection of the correspondence relationship between
the selected M CCs and the M beam failure request re-
sources in time division. As shown in FIG. 4, at the mo-
ment t5, the moment t9, and the moment t13, the inter-
section among the time domain resources occupied by
the beam failure request resources of the CC1, the CC2,
and the CC3 is non-empty. Accordingly, at each of the
moment t5, the moment t9, and the moment t13, three
resources of time division may be selected to report the
beam failure request information of the CC1, the CC2,
and the CC3 sequentially.
[0178] The N beam failure request resources of the
preceding N CCs may be located in different CCs. Alter-
natively, the N beam failure request resources of the pre-
ceding N CCs may be located in one CC; in this case,
one CC includes beam failure request resources corre-
sponding to more than one CC; for example, a Pcell in-
cludes the beam failure request resource of a Pcell and
the beam failure request resource of a Scell. Here the
first information corresponding to one CC is transmitted
on the beam failure request resource of the CC.
[0179] The beam failure search spaces of the preced-
ing N CCs may be located in different CCs or the same
CC.
[0180] In solution 1, to solve the problem that a beam
failure event occurs for each of the N CCs, the terminal
is configured to perform N beam failure recovery proc-
esses or N PRACH process simultaneously in one period
(for example, the first information is transmitted through
a PRACH, that is, the correspondence relationship be-
tween the PRACH resource and a PRACH resource; in
this case, the base station may acquire the first informa-
tion based on a received PRACH resources). In the pre-
ceding solution, in the period from a moment after the
terminal transmits a first piece of beam failure request
information to a moment when the terminal determines
that the beam failure request information is transmitted
successfully, the terminal may further transmit a second
piece beam failure request information and may monitor
the response information of the first piece of beam failure
request information and the response information of the
second piece of beam failure request information simul-
taneously. The enhancement of terminal complexity may
depend on terminal capability. Some terminals can sup-
port this function, while some terminals do not support
this function.
[0181] The number of CCs each of which is configured
with a beam failure recovery parameter is associated with
and the maximum number of PRACH processes per-
formed simultaneously at one moment. For example, the
number of CCs each of which is configured with a beam
failure recovery parameter is 3; then a maximum of 3

PRACH processes are performed simultaneously at one
moment. For example, before hearing the response in-
formation of the base station, the terminal may transmit
more than one preamble, and/or the terminal needs to
monitor the determination information corresponding to
each preamble that is transmitted.
[0182] In solution 2, the terminal can perform only one
PRACH process/beam failure recovery process at any
time point.
[0183] Here the time domain resource corresponding
to a beam failure recovery process includes at least one
of a period from detecting a beam failure event to hearing
beam failure response information, a period from detect-
ing a beam failure event to stopping monitoring a period
of a control channel in a beam failure search space, a
period from transmitting the first information correspond-
ing to a frequency domain bandwidth to hearing beam
failure response information, a period from transmitting
the first information to stopping monitoring a control chan-
nel in a beam failure search space, an operation period
of a beam failure recovery timer, or an operation period
of a beam failure response information monitoring timer.
In this case, one or more of the solutions 2.1 to 2.3 may
be used for solving the problem that a beam failure event
occurs for each of a plurality of CCs.
[0184] In solution 2.1, the beam failure recovery proc-
ess of one CC is selected from the beam failure recovery
processes of the N CCs; the beam failure recovery proc-
ess of the selected CC is performed; and beam failure
recovery processes of the unselected CCs are terminat-
ed or suspended.
[0185] The step in which the beam failure recovery
process of one CC is selected from the beam failure re-
covery processes of the N CCs may be performed based
on at least one of the following information: the priority
of a CC, a parameter of a CC, the number of times for
transmitting the first information corresponding to a CC,
a parameter of a beam failure request resource, a pa-
rameter of the beam failure request resource correspond-
ing to a CC, the signaling information notified by the base
station, information about whether a CC includes a
SPcell, time advance information, or information about
whether a CC is in the response information monitoring
stage currently.
[0186] Here a parameter of a CC includes at least one
of the index of the CC, the frequency domain bandwidth
of the CC, the frequency domain bandwidth of an active
BWP in the CC, the subcarrier spacing of an active BWP
in the CC, the frequency domain bandwidth of one BWP
in the CC where a beam failure event occurs for the BWP,
or the subcarrier spacing of one BWP in the CC where
a beam failure event occurs for the BWP. For example,
a greater frequency domain bandwidth indicates a higher
priority.
[0187] A parameter of a beam failure request resource
includes at least one of a frequency domain parameter,
a time domain parameter, a power parameter, or a period
length. For example, a beam failure request resource
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with a lower transmission power currently is selected
preferentially, and a beam failure request resource with
a shorter period is selected preferentially.
[0188] For example, when a Pcell (or a PScell in an
SCG) is included in the N CCs, the SPcell is preferentially
selected (that is, the preceding PCell or the PSCell).
When no SPcell is included in the N CCs, the CC with
the lowest index of a CC is selected; alternatively, the
selection is made based on the indices of the CCs; for
example, the CC with the highest index or the CC with
the lowest index is selected. In this case, it is necessary
to ensure that the SPcell can be selected preferentially.
[0189] In the preceding description, one beam failure
recovery process is selected from the N beam failure
recovery processes. In the process in which the beam
failure recovery process of a CC with a lower priority is
being performed, when a beam failure event is discov-
ered to occur a CC with a higher priority, the beam failure
recovery process of the CC with the lower priority may
be terminated or suspended and the beam failure recov-
ery process of the CC with the higher priority is performed
first; after the beam failure recovery process of the CC
with the higher priority is completed, the beam failure
recovery process of the CC with the lower priority is per-
formed. For example, in the process in which the beam
failure recovery process of a Scell is being performed,
when a beam failure event occurs for a Pcell, the beam
failure recovery process of the Scell may be terminated
or suspended and the beam failure recovery process of
the Pcell is performed first; after the beam failure recovery
process of the Pcell is completed, the beam failure re-
covery process of the Scell is performed. Here the step
in which the beam failure recovery process of one CC is
suspended or terminated includes the step of suspending
or terminating at least one of the following timers corre-
sponding to the beam failure recovery process of the CC:
a beam failure timer, a beam failure response information
monitoring timer, a beam failure detection timer, or a
beam failure request information transmission counter
(that is, the first information transmission counter).
[0190] In solution 2.2, M beam failure recovery proc-
esses are selected from the N beam failure recovery
processes; the selected M beam failure recovery proc-
esses are combined into one beam failure recovery proc-
ess; and the combined beam failure recovery process is
performed.
[0191] In performing the combined beam failure recov-
ery process, the first information corresponding to M CCs
are transmitted on the beam failure request resources.
For example, one preamble corresponds to the first in-
formation corresponding to more than one CC; alterna-
tively, one PUCCH/PUSCH/SR beam failure recovery re-
source corresponds to the first information correspond-
ing to more than one CC. For example, one preamble
corresponds to the following information: {the indication
information of one reference signal of the CC1, the indi-
cation information of one reference signal of the CC2,
the indication information of one reference signal of the

CC3}, the frequency domain bandwidth of one BWP in a
CC where a beam failure event occurs for the BWP, and
the subcarrier spacing of one BWP in a CC where a beam
failure event occurs for the BWP; alternatively, one pre-
amble corresponds to {the indication information of one
reference signal of the CC1, the index of the CC2, the
index of the CC3}. After receiving this preamble, the base
station knows that a beam failure event occurs for each
of the CC1, the CC2, and the CC3; and the terminal se-
lects a reference signal corresponding to the indication
information of the reference signal from the candidate
reference signal set corresponding to the CC1.
[0192] A beam failure recovery resource of the com-
bined beam failure recovery process may be selected
from a union of the beam failure request resources cor-
responding to the N or M frequency domain bandwidths.
As shown in FIG. 5, the period of the beam failure request
resource of the CC1 is 1 ms; the period of the beam
failure request resource of the CC2 is 1.5 ms; and the
period of the beam failure request resource of the CC3
is 3 ms. At the moment t5, a beam failure event occurs
for each of {the CC1, the CC2, the CC3}. The beam failure
recovery processes of {the CC1, the CC2, the CC3} are
combined into one beam failure recovery process. Each
of the beam failure request resources corresponding to
{the CC1, the CC2, the CC3} may be used for transmitting
the beam failure request information of the combined
beam failure recovery process, while in a transmission
occasion of each piece of beam failure request informa-
tion, one beam failure request resource is needed to cor-
respond to {the first information corresponding to the
CC1, the first information corresponding to the CC2, the
first information corresponding to the CC3}. For example,
at each of the moment t5, the moment t9, and the moment
t13, each of the beam failure request resources of the 3
CCs may be used for transmitting the beam failure re-
quest information of the combined beam failure recovery
process. That is, in FIG. 5, at each of the moment t5, the
moment t9, the terminal selects one of the beam failure
request resources that correspond to {the first informa-
tion corresponding to the CC1, the first information cor-
responding to the CC2, the first information correspond-
ing to the CC3} and are among the beam failure request
resources of the CCs for transmission. When the beam
failure request resource of only one CC among the beam
failure request resources of the three CCs may corre-
spond to {the first information corresponding to the CC1,
the first information corresponding to the CC2, the first
information corresponding to the CC3}, the beam failure
request information is transmitted on this beam failure
request resource. After transmission, the base station
knows in each of which CCs a beam failure event oc-
curred and/or the new beam selected by the terminal for
each of the CCs on which a beam failure event occurs.
[0193] In the preceding description, the information of
more than one CC is transmitted on one beam failure
recovery request resource. This embodiment does not
exclude the case where the first information of the N CCs
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is transmitted sequentially on more than one beam failure
request resource. The first information of the N CCs cor-
responds to one or more pieces of beam failure determi-
nation information.
[0194] In the next transmission occasion of beam fail-
ure request information, beam failure request resources
corresponding to the first information corresponding to
M CCs are selected. For example, in one PRACH occa-
sion, mappings in Tables 1 and 2 are acquired through
preceding higher-layer signaling. In this case, a preamble
2 is selected from the beam failure request resource set
corresponding to the CC1 (where each beam failure re-
quest resource corresponds to (a time domain resource,
a frequency domain resource, and a preamble)) for trans-
mission. A preamble 2 is selected from the beam failure
request resource set corresponding to the CC2 for trans-
mission.
[0195] That is, a preamble corresponding to the indices
of a plurality of CCs is selected for transmission. After a
beam failure event occurs for each of the N CCs, M CCs
are selected so as to reduce resource losses, where M
is a positive integer smaller than or equal to N. Otherwise,
the base station needs to establish the correspondence
relationship between any two or more CCs and beam
failure request resources. Alternatively, the base station
needs to establish the correspondence relationship be-
tween candidate reference signals of any two or more
CCs and the beam failure request resources, leading to
a relatively high demand for beam failure request re-
sources. That is, beam failure request information is
transmitted in an implicit manner. Based on the corre-
spondence relationship between resources and beam
failure request information, the terminal selects a re-
source for transmission, and the base station may know
the corresponding beam failure request information after
receiving the resource transmitted by the terminal. Since
the combinations of CCs where beam failure events oc-
cur are different and the selected reference signal in each
CCs is different, for each CC combination, each selected
reference signal combination needs to correspond to a
beam failure request resource. Accordingly, the demand
for beam failure request resources is relatively high since
different CC combinations and different reference signal
combinations correspond to different beam failure re-
quest resources.

Table 1

Preamble Information

Preamble 1 CC1

Preamble2 CC1, CC2

Table 2

Preamble Information

Preamble 1 CC2

[0196] In solution 2.3, the terminal independently se-
lects one beam failure request process among the N
beam failure request processes.
[0197] Solutions 1.1 to 1.5 are to solve the problem of
a collision of N beam failure request resources and en-
able more than one beam failure recovery process or
PRACH process corresponding to different CCs or BWPs
respectively to be performed in one period. Solutions 2.1
to 2.3 are to solve the problems of a collision of N beam
failure recovery processes; and only one beam failure
recovery process or PRACH process can be performed
at one moment.

Embodiment two

[0198] This embodiment describes a beam failure re-
covery process. A base station configures N sets of beam
failure recovery parameters of a terminal. The N sets of
beam failure recovery parameters correspond to different
CCs/BWPs.
[0199] Here one set of beam failure recovery param-
eters includes at least one of
a beam failure detection signal set, the maximum dura-
tion corresponding to a beam failure detection timer, a
predetermined threshold value corresponding to a beam
failure detection counter, a candidate reference signal
set, the correspondence relationship between beam fail-
ure request information (that is, the first information) and
a beam failure request resource, a beam failure search
space, a predetermined threshold value corresponding
to a beam failure request information transmission coun-
ter (that is, a first information transmission counter), or
the maximum duration corresponding to a beam failure
response information monitoring timer.
[0200] For example, a first set of beam failure recovery
parameters correspond to a CC1 and a second set of
beam failure recovery parameters correspond to a CC2.
The beam failure recovery process includes the steps
below.
[0201] In step one, beam failure is detected. The ter-
minal detects a beam failure detection reference signal
corresponding to each CC and determines whether a
beam failure event occurs for each CC. The longest du-
ration corresponding to a beam failure detection timer of
each CC and the predetermined threshold value corre-
sponding to a beam failure detection counter of each CC
may be configured independently; alternatively, the long-
est duration corresponding to a beam failure detection
timer of each CC and the predetermined threshold value
corresponding to a beam failure detection counter of
each CC may each use the same value and share a set
of configuration.

(continued)

Preamble Information

Preamble2 CC1, CC2
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[0202] In step two, a new beam is selected. The new
beam of each CC is selected independently from the can-
didate reference signal set corresponding to each CC.
When detecting a beam failure event, the terminal selects
a reference signal qnew for each CC from the candidate
reference signal set corresponding to each CC. Here the
link performance of a selected reference signal is higher
than a predetermined value. Alternatively, a reference
signal needs to be selected from the candidate reference
signal set of each of some CCs. Some CCs do not have
candidate reference signal sets, and the terminal may
report the indices of the CCs first.
[0203] In step three, beam failure request information
is transmitted. When a beam failure event is detected in
one CC, a set CCs for each of which beam failure events
occur and which has not been recovered successfully is
determined. Accordingly, beam failure request informa-
tion is transmitted by using one of the manners below.
[0204] In manner one for transmitting beam failure re-
quest information, beam failure request resources cor-
responding to the first information corresponding to the
CC set are determined, and beam failure request infor-
mation is transmitted on the determined resources. That
is, the beam failure request resources correspond to the
first information of a plurality of CCs in the CC set. For
example, one preamble/PUCCH/SR/PUSCH resource
corresponding to {the first information corresponding to
the CC1, the first information corresponding to the CC2,
the first information corresponding to the CC3} is selected
for transmitting beam failure request information. Here
the CC set includes {CC1, CC2, CC3}.
[0205] In manner two for transmitting beam failure re-
quest information, one subset of the CC set is selected.
The first information in the subset has a corresponding
beam failure request resource. For example, in the trans-
mission occasion of the current beam failure request in-
formation, one preamble/PUCCH/SR/PUSCH resource
corresponds to {the first information corresponding to the
CC1, the first information corresponding to the CC2}; and
then the beam failure request information is transmitted
on the beam failure request resource.
[0206] In the preceding methods one and two for trans-
mitting beam failure request information, when a beam
failure event is discovered to occur for one CC, a beam
failure recovery timer is started or restarted, a beam fail-
ure response information monitoring timer is started or
restarted, and a first information transmission counter is
set to 0. In this case, a plurality of CC share a beam
failure recovery timer, a beam failure response informa-
tion monitoring timer, and a first information transmission
counter.
[0207] In manner three for transmitting beam failure
request information, the first information corresponding
to each CC is transmitted is transmitted in the beam fail-
ure request resource corresponding to each CC. That is,
in this case, the first information corresponding to one
CC of a plurality of CCs is transmitted in each beam failure
request resource of a plurality of beam failure request

resources. After the beam failure request information is
transmitted for the first time on the beam failure request
resource corresponding to each CC, the beam failure
recovery timer corresponding to the CC, the beam failure
response information monitoring timer corresponding to
the CC, and the first information transmission counter
corresponding to the CC are started. That is, each CC
has a corresponding beam failure recovery timer, a cor-
responding beam failure response information monitor-
ing timer, and a corresponding first information transmis-
sion counter.
[0208] In step four, beam failure response information
is monitored. When different manners are used in step
three, actions for monitoring beam failure response in-
formation are different.
[0209] In monitoring manner one, when manner one
for transmitting beam failure request information or man-
ner two for transmitting beam failure request information
is used in step three, after transmitting the first informa-
tion corresponding to the CC set on one beam failure
request resource or transmitting the first information cor-
responding to a subset of the CC set on one beam failure
request resource, the terminal monitors the response in-
formation of the base station. When no response infor-
mation of the base station is heard in the predetermined
period, step two is returned to.
[0210] In monitoring manner two, when manner three
for transmitting beam failure request information is used
in step three, for the beam failure request resource cor-
responding to each CC, the corresponding beam failure
response information is monitored. After the beam failure
request resource corresponding to each CC is transmit-
ted, the response information monitoring timer corre-
sponding to the CC is started. When no response infor-
mation is heard in the operation period of the response
information monitoring timer, step two is returned to.
[0211] In monitoring manner three, when manner three
for transmitting beam failure request information is used
in step three, for the beam failure request resource cor-
responding to each CC, the corresponding beam failure
response information is monitored. A plurality of CCs
share a beam failure response information monitoring
timer. After a beam failure request resource is transmitted
each time, the beam failure response information moni-
toring timer is started or restarted.
[0212] After the first information is transmitted on a
beam failure request resource, the response information
includes the DCI that is scrambled by a C-RNTI/MCS-C-
RNTI and is transmitted in a beam failure recovery search
space by the base station. When a beam failure recovery
time or a beam failure response information monitoring
timer detects the response information before timing out,
it is considered that the beam failure request information
is transmitted successfully, the beam failure recovery
process is completed successfully, and the beam failure
recovery timer and the beam failure response information
monitoring timer are stopped. Otherwise, when no re-
sponse information of the base station is detected in the

39 40 



EP 3 952 520 A1

22

5

10

15

20

25

30

35

40

45

50

55

predetermined time, step two is returned to. When the
beam failure recovery timer times out or the number of
times for transmitting the beam failure request informa-
tion exceeds a predetermined threshold, it is considered
that the beam failure request information is not transmit-
ted successfully, and the indication information that the
beam failure request information is not transmitted suc-
cessfully is transmitted to a higher layer.
[0213] When beam failure recovery is performed for N
CCs, the determination of the QCL relationship corre-
sponds to each CC separately. For example, in the period
from a first predetermined moment after the beam failure
request information corresponding to CCi, where i = 1 or
2 (that is, the beam failure request information of a plu-
rality of CCs may be transmitted on one beam failure
request resource; alternatively, the beam failure request
information of a plurality of CCs may be transmitted on
a plurality of beam failure request resources, and each
beam failure request resource includes the beam failure
request resource of one CC) to a moment before the
reconfiguration or activation information of a quasi co-
location reference signal of a PDCCH of the CCi is re-
ceived, a demodulation reference signal of a control
channel in the beam failure recovery search space of the
CCi and a demodulation reference signal of a data chan-
nel scheduled by the control channel in the beam failure
recovery search space of the CCi satisfy the QCL rela-
tionship with a reference signal qnew corresponding to
the beam failure request information corresponding to
the CCi. That is, the determination of the QCL relationship
is performed for each CC separately.
[0214] In step five, from a second predetermined mo-
ment after the response information of the beam request
information of the corresponding CCi is received suc-
cessfully from the base station to a moment before the
activation or reconfiguration information of the spatial re-
lationship indication information of the PUCCH of the CCi
is received from the base station, a spatial filter of a beam
failure detection reference signal that corresponds to the
CCi and is transmitted by the terminal recently is used
as a spatial filter on the CCi. From a third predetermined
moment after the response information of the base sta-
tion is received successfully, a demodulation reference
signal of a CORESET 0 and the recently reported qnew
corresponding to the CC (for example, a Pcell) where the
CORESET 0 is located satisfy a quasi co-location rela-
tionship.
[0215] At least one of the first predetermined moment,
the second predetermined moment, or the third prede-
termined moment is acquired based on at least one of a
subcarrier spacing of a BWP where the beam failure re-
quest resource for transmitting the beam failure request
information corresponding to the CCi is located, a sub-
carrier spacing of an active BWP in the CCi, or a ratio of
the subcarrier spacing of the active BWP in the CCi to
the subcarrier spacing of the BWP where the beam failure
request resource for transmitting the beam failure re-
quest information corresponding to the CCi is located.

Embodiment three

[0216] In this embodiment, each of N CCs is configured
with a beam failure detection reference signal set. That
is, each CC of the N CCs corresponds to one beam failure
detection reference signal set. Here N is an integer great-
er than 1. The beam failure detection reference signal
set of a CC 1 is a set 1. The beam failure detection ref-
erence signal set of a CC2 is a set 2. The beam failure
detection reference signal set of a CC3 is a set 3. A ter-
minal determines whether a beam failure event occurs
for each CC by detecting the beam failure detection ref-
erence signal set of each CC. When a beam failure event
is detected in one CC, the beam failure request informa-
tion (also referred to as the first information) of the CC
needs to be transmitted. Accordingly, two solutions below
may be performed.
[0217] In solution 1, different CCs correspond to differ-
ent PRACH processes, and/or different CCs correspond
to different beam failure timers. As shown in FIG. 7, at a
moment t1, a beam failure event occurs for the CC1.
Base on the configuration information of the beam failure
request resource of the CC1, the terminal transmits the
first information of the CC1 on the beam failure request
resource of the CC1, starts the beam failure recovery
timer of the CC1 and the beam failure response informa-
tion monitoring timer of the CC1, and monitors the re-
sponse information corresponding to the CC1.
[0218] At a moment t2, a beam failure event occurs for
the CC2, and the response information corresponding to
the CC1 is not received. Base on the configuration infor-
mation of the beam failure request resource of the CC2,
the terminal transmits the first information of the CC2 on
the beam failure request resource of the CC2, starts the
beam failure recovery timer of the CC2 and the beam
failure response information monitoring timer of the CC2,
and monitors the response information corresponding to
the CC2.
[0219] At a moment t3, a beam failure event occurs for
the CC3, and the response information corresponding to
the CC 1 and the response information corresponding to
the CC2 are not received. Base on the configuration in-
formation of the beam failure request resource of the
CC3, the terminal transmits the first information of the
CC3 on the beam failure request resource of the CC3,
starts the beam failure recovery timer of the CC3 and the
beam failure response information monitoring timer of
the CC3, and monitors the response information corre-
sponding to the CC3.
[0220] At a moment t4, the response information of the
first information of the CC1 transmitted at the moment t1
is received; the response information of the first informa-
tion transmitted at the moment t2 and the response in-
formation of the first information transmitted at the mo-
ment t3 are not received; and the beam failure response
signal monitoring timer started at the moment t2 has
timed out. In this case, at the moment t4, the first infor-
mation of the CC2 may be transmitted.
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[0221] At a moment t5, the response information of the
first information transmitted at the moment t3 is not re-
ceived, and the beam failure response signal monitoring
timer started at the moment t3 has timed out. In this case,
at the moment t5, the first information of the CC3 may
be transmitted
[0222] In summary, each CC corresponds to one beam
failure recovery-PRACH process and one beam failure
timer; and in the beam failure recovery process of one
CC, another beam failure recovery process may be start-
ed simultaneously.
[0223] In the preceding description, for each CC, the
response information is monitored separately. This em-
bodiment does not exclude that after the moment t3, the
terminal may monitor the response information of a pre-
amble transmitted separately at {t1, t2, t3} (for example,
a base station receives only one of three preambles) or
may monitor the total response information of the three
preambles transmitted at {t1, t2, t3}, with the total re-
sponse information included in one piece of response
information from the base station. For example, preamble
information is carried in the response information; alter-
natively, a beam failure search space 1 corresponds to
the beam failure request information of the CC1, and a
beam failure search space 2 corresponds to the beam
failure request information of {CC1, CC2}.
[0224] In solution 2, the scenario is the same as solu-
tion 1, but only one beam failure recovery process exists
at one moment.
[0225] As shown in FIG. 6, at the moment t2, a CC set
{CC1, CC2} where a beam failure event occurs currently
and a beam failure recovery process is not completed
successfully is determined; one beam failure request re-
source corresponding to the first information of {CC1,
CC2} is selected; and the beam failure request informa-
tion is transmitted on the beam failure request resource.
That is, in this case, one beam failure request resource
corresponds to the beam failure request information of
{CC1, CC2}. The beam failure response signal monitor-
ing timer started at the moment t1 and/or the beam failure
recovery timer started at the moment t1 is restarted
and/or a PRACH transmission timer is set to 0 (that is, a
first information transmission counter is set to 0).
[0226] At the moment t3, a CC set {CC1, CC2, CC3}
where a beam failure event occurs currently and a beam
failure recovery process is not completed successfully is
determined; a beam failure request resource corre-
sponding to the first information of {CC1, CC2, CC3} is
selected; and the beam failure request information is
transmitted on the beam failure request resource. That
is, in this case, one beam failure request resource cor-
responds to the beam failure request information of {CC1,
CC2, CC3}. The beam failure response signal monitoring
timer started at the moment t2 and/or the beam failure
recovery timer started at the moment t2 is restarted
and/or a PRACH transmission timer is set to 0.
[0227] At the moment t4, a beam failure recovery proc-
ess has been performed for the CC1 and the beam failure

response signal monitoring timer started at the moment
t3 has timed out; a beam failure request resource corre-
sponding to the first information of {CC2, CC3} is select-
ed; and the beam failure response signal monitoring timer
is restarted. However, at this point, a beam failure recov-
ery timer is not restarted and a PRACH transmission tim-
er is not set to 0 since no beam failure event occurs for
any CC.
[0228] At the moment t5, the response information of
the first information of {CC1, CC2} transmitted at the mo-
ment t2 is received and {CC1, CC2} is deleted from {CC2,
CC3}. Moreover, since the beam failure response signal
monitoring timer started at the moment t4 has timed out,
the first information of the CC3 may be transmitted
[0229] In summary, in solution 2, when a beam failure
event is detected in one new CC, one beam failure re-
covery process is started. When a beam failure recovery
process is being performed, a set of CCs for each of
which a beam failure event occurs currently and a beam
failure recovery process is not completed successfully is
determined; one or more beam failure request resource
corresponding to the beam failure request information of
the set are selected; the beam failure request information
is transmitted on the one or more beam failure request
resources; a beam failure response signal monitoring
timer and/or a beam failure recovery timer is restarted;
and/or a PRACH transmission timer is set to 0 (that is, a
first information transmission counter is set to 0). When
the response information of one CC/CC set is received,
the CC is deleted from the CC set in the subsequent
transmission of beam failure request information.
[0230] The preceding beam failure request resources
where the beam failure request information of N CCs is
located may be in different CCs or in the same CC. The
preceding resources when the response information of
the N CCs is located may be in different CCs or the same
CC.
[0231] The beam failure request information (also re-
ferred to as the first information) corresponding to one
CC includes at least one of the index of the CC, the index
of a BWP, or the indication information of a reference
signal in the candidate reference signal set correspond-
ing to a beam failure detection reference signal set.
[0232] The preceding index of a feedback BWP is due
to the fact that one CC may include a plurality of BWPs
each of which corresponds to a beam failure detection
reference signal set. Alternatively, beam failure request
information may not include the index of a BWP and is
appointed as the beam failure request information cor-
responding to an active BWP currently in the CC. Alter-
natively, it is appointed that a BWP where a beam failure
request resource is located corresponds to a BWP where
a beam failure detection reference signal is located. Al-
ternatively, it is appointed that only one BWP in one CC
has a beam failure detection reference signal. Alterna-
tively, a beam failure detection reference signal of one
CC include beam failure detection reference signal sets
of all BWPs in the CC.
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[0233] Beam failure request information may be trans-
mitted through explicit signaling, for example, one uplink
control channel includes the beam failure request infor-
mation. Alternatively, the correspondence relationship
between a beam failure request resource and beam fail-
ure request information may be determined based on the
signaling information sent by the base station and/or a
predetermined rule; in this case, the terminal may trans-
mit a reference signal on the beam failure request re-
source directly and the base station may know the cor-
responding beam failure request information.

Embodiment four

[0234] In a related standard, after beam failure request
information is transmitted and before the reconfiguration
or activation information of a quasi co-location reference
signal of a PDCCH is received, a demodulation reference
signal of a control channel in the beam failure recovery
search space and a demodulation reference signal of a
data channel scheduled by the control channel in the
beam failure recovery search space satisfy the QCL re-
lationship with a reference signal qnew corresponding to
the recently transmitted beam failure request informa-
tion. However, the quasi co-location reference signal of
the PDCCH may be received before the response infor-
mation transmitted by a base station is heard success-
fully, and/or the received quasi co-location reference sig-
nal of the PDCCH may be an update of a quasi co-location
reference signal of a PDCCH of another CC but not an
update of a quasi co-location reference signal of a PD-
CCH of a CC corresponding to a beam failure detection
reference signal set. In this case, after this update infor-
mation is received, the demodulation reference signal of
the control channel in the beam failure recovery search
space and the demodulation reference signal of the data
channel scheduled by the control channel in the beam
failure recovery search space cannot satisfy the QCL re-
lationship with the reference signal qnew. Thus a terminal
and the base station cannot agree on how to acquire a
quasi co-location reference signal of the demodulation
reference signal of the control channel in the beam failure
recovery search space and acquire a quasi co-location
reference signal of the demodulation reference signal of
the data channel scheduled by the control channel in the
beam failure recovery search space. This makes re-
sponse information unable to be issued; moreover, the
terminal continues to transmit beam failure request infor-
mation, resulting in unnecessary power losses of the ter-
minal. Accordingly, in the period from a moment after the
terminal transmits beam failure request information to a
moment when one of the events below occurs, the de-
modulation reference signal of the control channel in the
beam failure recovery search space and the demodula-
tion reference signal of the data channel scheduled by
the control channel in the beam failure recovery search
space cannot satisfy the QCL relationship with the refer-
ence signal qnew.

[0235] In event one, after detecting at least one piece
of DCI scrambled by an MCS-C-RNTI or a C-RNTI in a
beam failure search space, the terminal receives an ac-
tivation or update command of a quasi co-location refer-
ence signal of a PDCCH.
[0236] In event two, after detecting at least one piece
of DCI scrambled by an MCS-C-RNTI or a C-RNTI in a
beam failure search space, the terminal receives an ac-
tivation or update command of a quasi co-location refer-
ence signal of a PDCCH in a BWP/CC corresponding to
the beam failure detection reference signal set.
[0237] In event three, the terminal stops the detection
of the control channel in the beam failure search space.
[0238] In the preceding description, the QCL relation-
ship of the PDCCH in the beam failure search space and
the QCL relationship of a PDSCH scheduled by the PD-
CCH in the beam failure search space are acquired
based on qnew. It may be limited that when the PDSCH
is a PDSCH in a CC corresponding to a beam failure
detection reference signal, the QCL relationship is ac-
quired based on qnew; and when the PDSCH is another
PDSCH, the QCL relationship is not acquired based on
qnew.

Embodiment five

[0239] In this embodiment, the same piece of beam
failure request information may be transmitted on a first-
type resource or on a second-type resource. A terminal
selects whether to transmit the same piece of beam fail-
ure request information on a first-type resource or on a
second-type resource based on a predetermined rule.
[0240] Here a base station configures spatial relation-
ship indication information for a first-type resource; that
is, a spatial transmission filter of a first-type resource is
acquired based on a reference signal indicated in the
spatial relationship indication information; that is, a trans-
mission beam of a first-type resource is determined and
is controlled by the base station. For example, a first-type
resource includes, for example, a PUCCH resource, an
SR resource, or a PUSCH resource. The base station
does not configure spatial relationship indication infor-
mation for a second-type resource, and the terminal de-
termines a spatial transmission filter of a second-type
resource independently.
[0241] When no beam failure event occurs for a down-
link CC corresponding to the CC where a first-type re-
source is located, beam failure request information is
transmitted in the first-type resource. When a beam fail-
ure event occurs for a downlink CC corresponding to the
CC where a first-type resource is located, beam failure
request information is transmitted in a second-type re-
source.

Embodiment six

[0242] This embodiment describes how to determine
a transmission occasion of the first information corre-
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sponding to a first frequency domain bandwidth in a sec-
ond frequency domain bandwidth and how to determine
a PRACH occasion when the beam failure request re-
source of a CC1 (that is, the first frequency domain band-
width) is a PRACH resource in a CC2 (that is, the second
frequency domain bandwidth). The time-frequency re-
source (that is, the PRACH occasion) occupied by a
PRACH resource corresponds to a synchronous signal
block (SSB). Here different PRACH occasions (that is,
the transmission opportunities of beam failure request
information or the transmission opportunities of the first
information) may be frequency-division multiplexed,
time-division multiplexed, or code-division multiplexed.
One PRACH occasion may include one or more pream-
ble sequences. The preamble sequences are code-divi-
sion multiplexed. Therefore, the following solutions may
be provided.
[0243] In Alt1, the determination is made based on the
configured transmission occasion index. To ensure that
the beam failure request information of the CC1 can be
reported, the configuration is preferably made for
PRACHE occasions corresponding to all SSBs in the
CC2 or for PRACH-occasions corresponding to SSBs
corresponding to reference signals in a predetermined
reference signal set of the CC2, where the predetermined
reference signal set includes the beam failure detection
reference signal set of the CC2 and/or a candidate ref-
erence signal set.
[0244] In Alt2: a PRACH occasion which belongs to
the beam failure request information of the CC1 and is
in the CC2 is determined based on the index of an SSB
by configuring the correspondence relationship between
(the beam failure request information of the CC1, indices
of one or more SSBs of a CC in the next row correspond-
ing to the CC2).
[0245] In the preceding solution, a PRACH occasion
resource where the beam failure request resource of the
CC1 is located and which is in the CC2 is determined
through explicit signaling. This embodiment also does
not exclude that when the PRACH-occasion resource
where the beam failure request resource of the CC1 and
which is in the CC2 is not configured, the PRACH-occa-
sion resource where the beam failure request resource
of the CC 1 and which is in the CC2 is determined ac-
cording to solution Alt3 or Alt4 below.
[0246] In Alt3, a PRACH-occasion resource corre-
sponding to the beam failure request resource of the CC1
is acquired based on an SSB corresponding to one ref-
erence signal in the beam failure detection reference sig-
nal set corresponding to the CC2, where the link perform-
ance of the reference signal is higher than a predeter-
mined threshold. If the beam failure reference signal set
of the CC2 has no reference signal whose link perform-
ance is higher than the predetermined threshold, a ref-
erence signal whose link performance is higher than the
predetermined threshold may be discovered in the can-
didate reference signal set of the CC2. The PRACH oc-
casion is acquired based on the SSB corresponding to

the reference signal.
[0247] In Alt4, a PRACH-occasion resource which be-
longs to the beam failure request resource of the CC1
and is in the CC2 is acquired based on an SSB corre-
sponding to one reference signal in the candidate refer-
ence set of the CC1, where the link performance of the
reference signal is higher than the predetermined thresh-
old.
[0248] In Alt5, a PRACH-occasion which belongs to
the beam failure request resource of the CC1 and is in
the CC2 is acquired based on an SSB corresponding to
the reference signal indication information included in the
first information of the CC 1.
[0249] In the preceding description, an SSB corre-
sponding to one reference signal includes an SSB in the
QCL relationship with the reference signal.

Embodiment seven

[0250] In this embodiment, to solve the problem that a
beam failure event occurs for a Pcell but no beam failure
event is detected in a Scell, at least one of the solutions
below may be performed.
[0251] In solution 1, the Scell includes the beam failure
request resource of the Pcell in Shell; both the Pcell and
Scell include the Scell includes the beam failure request
resource of the Pcell; for example, through the signaling
information and/or a predetermined rule, the correspond-
ence relationship among (one reference signal in the can-
didate reference signal set of the Pcell, the beam failure
request resource in the Scell, the beam failure request
resource in the Pcell) (That is, one piece of first informa-
tion corresponds to H-types of beam failure request re-
sources, and the H-types of beam failure request re-
sources includes the beam failure request resource in
the Scell and the beam failure request resource in the
Pcell.) is determined. That is, one candidate reference
signal corresponds to uplink beam failure request re-
sources in more than one CC. When a beam failure event
occurs for the Pcell but no beam failure event occurs for
the Scell, the beam failure request information of the Pcell
is transmitted in the beam failure request resource of the
Scell. When a beam failure event occurs for the Scell at
this point, one of the beam failure request resources of
the Pcell or the beam failure request resource of the Scell
is selected for transmitting the beam failure request in-
formation of the Pcell. In the preceding description, one
candidate reference signal of the Pcell corresponds to
uplink beam failure request resources in more than one
CC. This embodiment does not exclude the implemen-
tation in which one candidate reference signal of one
Scell corresponds to uplink beam failure request resourc-
es in more than one CC.
[0252] In solution 2, a base station updates a Pcell to
a Scell through a MAC-CE/DCI.
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Embodiment eight

[0253] This embodiment describes a solution of how
to configure beam failure recovery resources by a sign-
aling when one CC includes beam failure recovery re-
sources of F CCs. Here a beam failure recovery resource
includes at least one of a beam failure request resource
or a beam failure search space resource. Especially, a
beam failure request resource is a PRACH resource. A
CC1 includes PRACH beam failure request resources of
{CC1, CC2, CC3}.
[0254] In configuration manner 1, the F CCs corre-
spond to F sets of first-type beam failure recovery pa-
rameter information and F sets of second-type beam fail-
ure recovery parameter information, and beam failure
recovery parameters of the F CCs are configured inde-
pendently from each other with no limit among the pa-
rameters.
[0255] As shown in FIG. 8, the configuration informa-
tion of the beam failure recovery parameters (hereinafter
referred to as BeamfailureRecoveryconfig) includes a
first-type beam failure recovery parameter and a second-
type beam failure recovery parameters. That is, the
BeamfailureRecoveryconfig in FIG. 8 is for each CC of
the F CCs. Here the BeamfailureRecoveryconfig in-
cludes a PRACH generic, the configuration of a starting
preamble of a PRACH, the detection threshold value for
a beam failure detection reference signal, the corre-
spondence relationship between a candidate reference
signal and a preamble resource, the correspondence re-
lationship between an SSB and a PRACH occasion, the
index information of a PRACH occasion in a PRACH oc-
casion set corresponding to one SSB, a beam failure
search space, and a beam failure recovery timer.
[0256] Here a PRACH generic includes the following
configuration: the format information of a preamble in-
cluded in the PRACH, the frequency domain resource of
the PRACH occasion, the target received power of the
PRACH, the maximum transmitted power of the pream-
ble, the power ramping step, the duration of a beam fail-
ure response information monitoring timer transmitted by
a base station, the cyclic shift information of the pream-
ble, the maximum duration corresponding to a beam fail-
ure detection timer, and the maximum number of times
corresponding to a beam failure detection counter.
[0257] In configuration manner two, the F CCs corre-
spond to one set of PRACH generic configuration infor-
mation (that is, first-type beam failure recovery parame-
ters), and F sets of other configuration information (that
is, second-type beam failure recovery parameters) in the
BeamfailureRecoveryconfig are configured and corre-
spond to the F CCs respectively, as shown in FIG. 9.
[0258] As described in Embodiment 1, when one pre-
amble corresponds to the first information of a plurality
of CCs, the transmission power of this preamble may be
enhanced; that is, in the case of no special configuration,
the target received power of each preamble is the same.
Each of some preambles may be configured with a target

received power. For example, one preamble corre-
sponds to the first information of a plurality of CCs, indi-
cating that a beam failure event occurs for each of the
CCs; then the target received power of this preamble
may be configured independently. Alternatively, the tar-
get received power of a preamble may be determined
based on the number of CCs corresponding to the beam
failure request information corresponding to the pream-
ble.
[0259] In the preceding configuration manners one and
two, the correspondence relationship between the F CCs
and F sets of first-type beam failure recovery parameters
and/or F sets of second-type beam failure recovery pa-
rameters needs to be established based on the signaling
information and/or a predetermined rule.
[0260] When a CC1 includes a plurality of BWPs and
the beam failure recovery resource of the CC1 is included
in a CC2, each BWP in the CC1 needs to be configured
with one set of first-type beam failure recovery parame-
ters and F sets of second-type beam failure recovery
parameters in the CC2. In this case, the correspondence
relationship between F ∗ Z BWPs and F ∗ Z sets of first-
type beam failure recovery parameters and/or F sets of
second-type beam failure recovery parameters is re-
quired. In the preceding description, each CC includes
Z BWPs. This embodiment does not exclude that the
number of BWPs in each CC is not the same.
[0261] In configuration manner three, the F CCs cor-
respond to one set of PRACH generic configuration in-
formation (that is, first-type beam failure recovery param-
eters), and the N CCs share one set of information (that
is, second-type beam failure recovery parameters) other
than the candidate reference signal information in the
BeamfailureRecoveryconfig. As shown in FIG. 10, the N
CCs share one set of configuration information Beam-
failureRecoveryconfig, while the index information of a
CC where a candidate reference signal is located is in-
cluded in the correspondence relationship between a
candidate reference signal set and a preamble.
[0262] A second-type beam failure recovery parameter
may further include a beam failure detection reference
signal set. A first-type beam failure recovery parameter
may further include the maximum duration correspond-
ing to a beam failure detection timer and the maximum
number of times corresponding to a beam failure detec-
tion counter.

Embodiment nine

[0263] The beam failure request resource of a CC1 is
in a CC2. In the case where the CC2 includes more than
one BWP, the solutions below may be used to ensure
that the beam failure request information of the CC1 is
reported to a base station.
[0264] In solution one, each BWP in the CC2 includes
the beam failure request resource of the CC1. When a
beam failure event occurs for the CC1, the beam failure
request information of the CC1 is transmitted in a BWP
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activated by the CC2 currently.
[0265] In solution two, part of the BWPs in the CC2
include the beam failure request resource of the CC1.
When a beam failure event occurs for the CC1, a BWP
of the CC2 is switched to, with the BWP including the
beam failure request resource. When a plurality of BWPs
satisfy the condition, a predetermined BWP, for example,
the BWP with the lowest index of a BWP, is switched to.
[0266] Another embodiment of the present disclosure
provides an apparatus for a beam failure recovery. The
apparatus includes a first beam failure recovery module.
[0267] The first beam failure recovery module is con-
figured to, in response to a non-empty intersection exist-
ing among time domain resources corresponding to
beam failure recovery processes of N frequency domain
bandwidths, perform any one of method one for beam
failure recovery, method two for beam failure recovery,
and method three for beam failure recovery. In method
one for beam failure recovery, the beam failure recovery
process of one frequency domain bandwidth is selected
among the beam failure recovery processes of the N fre-
quency domain bandwidths; the beam failure recovery
process of the selected frequency domain bandwidth is
performed; and beam failure recovery processes of the
unselected frequency domain bandwidths are terminated
or suspended. In method two for beam failure recovery,
the beam failure recovery processes of the N frequency
domain bandwidths are combined into one beam failure
recovery process and the combined beam failure recov-
ery process is performed. In method three for beam fail-
ure recovery, the beam failure recovery processes of the
N frequency domain bandwidths are performed simulta-
neously.
[0268] Here the case where the non-empty intersec-
tion exists among the time domain resources corre-
sponding to the beam failure recovery processes of the
N frequency domain bandwidths refers to the case where
a non-empty intersection exists among time domain re-
sources corresponding to beam failure recovery proc-
esses of N1 frequency domain bandwidths among the N
frequency domain bandwidths. Here N1 is an integer
greater than or equal to 1 or smaller than or equal to N.
[0269] In the preceding method one for beam failure
recovery, the first beam failure recovery module may use
any method for performing the step in which the beam
failure recovery process of one frequency domain band-
width is selected among the beam failure recovery proc-
esses of the N frequency domain bandwidths. The im-
plementation method is not used for limiting the protec-
tion scope of embodiments of the present disclosure. For
example, the first beam failure recovery module is spe-
cifically configured to use at least one of the manners
below to perform the step in which the beam failure re-
covery process of one frequency domain bandwidth is
selected among the beam failure recovery processes of
the N frequency domain bandwidths.
[0270] The beam failure recovery process of one fre-
quency domain bandwidth among the beam failure re-

covery processes of the N frequency domain bandwidths
is selected based on the second information; in response
to a beam failure event occurring in a primary cell (Pcell)
and a beam failure event occurring in a secondary cell
(Scell), the beam failure recovery process of the Pcell is
selected and the beam failure recovery process of the
Scell is suspended or terminated; or in response to a
beam failure event occurring in one Scell and in response
to the beam failure recovery process of another Scell
being performed, a communication node determines in-
dependently that the beam failure event of either of the
two Scells is performed. Here one cell corresponds to
one frequency domain bandwidth.
[0271] In the preceding method one for beam failure
recovery, the step in which beam failure recovery proc-
esses of the unselected frequency domain bandwidths
are terminated or suspended includes at least one of the
steps below.
[0272] Beam failure timers corresponding to the unse-
lected frequency domain bandwidths are suspended or
terminated; or first information transmission counters
corresponding to the unselected frequency domain
bandwidths are set to a predetermined value. Here a
beam failure timer includes at least one of a beam failure
recovery timer or a beam failure response information
monitoring timer.
[0273] Here the second information includes at least
one of the priority of a frequency domain bandwidth, a
parameter of a frequency domain bandwidth, the number
of times for transmitting the first information correspond-
ing to a frequency domain bandwidth, a parameter of the
beam failure request resource corresponding to a fre-
quency domain bandwidth, the received signaling infor-
mation, the information about whether a frequency do-
main bandwidth includes a special cell (Spcell), timing
advance information, or the information about whether
the beam failure recovery process corresponding to a
frequency domain bandwidth is in a response information
monitoring stage currently.
[0274] Here a parameter of a frequency domain band-
width includes at least one of the frequency domain band-
width index, the frequency domain bandwidth magnitude,
the frequency domain bandwidth of an active bandwidth
part (BWP) in the frequency domain bandwidth, the sub-
carrier spacing of an active BWP in the frequency domain
bandwidth, the frequency domain bandwidth of one BWP
in the frequency domain bandwidth where a beam failure
event occurs for the BWP, or the subcarrier spacing of
one BWP in the frequency domain bandwidth where a
beam failure event occurs for the BWP.
[0275] Here a parameter of a beam failure request re-
source includes at least one of a frequency domain pa-
rameter, a time domain parameter, a power parameter,
or a period length.
[0276] In the preceding method two for beam failure
recovery, the first beam failure recovery module is spe-
cifically configured to use at least one of the manners
below to perform the step in which the beam failure re-
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covery processes of the N frequency domain bandwidths
are combined into one beam failure recovery process
and the combined beam failure recovery process is per-
formed.
[0277] The N frequency domain bandwidths corre-
spond to one beam failure timer; the N frequency domain
bandwidths correspond to one first information transmis-
sion counter; only one beam failure timer is caused to
operate at one time point; a beam failure recovery timer
is started or restarted in response to a beam failure event
occurring in one frequency domain bandwidth; the first
information transmission counter is set to 0 in response
to a beam failure event occurring in one frequency do-
main bandwidth; a beam failure response information
monitoring timer is started or restarted after the first in-
formation corresponding to one frequency domain band-
width set is transmitted; in response to requiring the trans-
mission of the first information corresponding to one fre-
quency domain bandwidth, a set of frequency domain
bandwidths for each of which a beam failure event occurs
currently and which has not been recovered successfully
is determined, one or more beam failure request resourc-
es are selected based on the determined frequency do-
main bandwidth set, and the first information correspond-
ing to the frequency domain bandwidth set is transmitted
on the one or more beam failure request resources; in
response to requiring the transmission of the first infor-
mation corresponding to one frequency domain band-
width, a set of frequency domain bandwidths for each of
which a beam failure event occurs currently and which
has not been recovered successfully is determined, and
the first information corresponding to the frequency do-
main bandwidth set is transmitted; in response to requir-
ing the transmission of the first information corresponding
to one frequency domain bandwidth, a set frequency do-
main bandwidths for each of which a beam failure event
occurs currently and which has not been recovered suc-
cessfully is determined, M frequency domain bandwidths
are selected from the determined frequency domain
bandwidth set, one or more beam failure request re-
source are selected based on the selected M frequency
domain bandwidths, and the first information correspond-
ing to the M frequency domain bandwidths is transmitted
on the one or more beam failure request resources; in
response to requiring the transmission of the first infor-
mation corresponding to one frequency domain band-
width, a set frequency domain bandwidths for each of
which a beam failure event occurs currently and which
has not been recovered successfully is determined, M
frequency domain bandwidths are selected from the de-
termined frequency domain bandwidth set, and the first
information corresponding to the M frequency domain
bandwidths is transmitted; C pieces of response infor-
mation are monitored, here one piece of response infor-
mation is the response information of the first information
corresponding to one or more frequency domain band-
width sets and C is a non-negative integer smaller than
or equal to N; or in response to receiving the response

information corresponding to one frequency domain
bandwidth set, it is determined that the beam failure re-
covery process corresponding to the frequency domain
bandwidth set is completed successfully.
[0278] Here the first information includes at least one
of the index of a CC, the index of an active BWP currently
in the CC, the index of a bandwidth part (BWP) in the CC
where beam failure occurs for the bandwidth part (BWP),
or the indication information of a new reference signal
selected from the candidate reference signal set corre-
sponding to the CC. Each of the N frequency domain
bandwidths corresponds to one beam failure time.
[0279] A beam failure timer includes at least one of a
beam failure recovery timer or a beam failure response
information monitoring timer.
[0280] A frequency domain bandwidth set includes one
or more frequency domain bandwidths.
[0281] In embodiments of the present disclosure, the
first beam failure recovery module uses the following
manner to perform the step in which the first information
corresponding to the frequency domain bandwidth set is
transmitted on one beam failure request resource: trans-
mitting one reference signal in the beam failure request
resource, where the reference signal corresponds to the
first information corresponding to the frequency domain
bandwidth set; or transmitting a information bit represent-
ing the first information corresponding to the frequency
domain bandwidth set on the beam failure request re-
source. Here the correspondence relationship between
the reference signal of one beam failure request resource
and the first information corresponding to the frequency
domain bandwidth set may be included in the received
signal information.
[0282] The first beam failure recovery module is spe-
cifically configured to use at least one of the following
manners to perform the step in which the first information
corresponding to the frequency domain bandwidth set is
transmitted on a plurality of beam failure request resourc-
es: The first information corresponding to the frequency
domain bandwidth set is transmitted on each beam fail-
ure request resource of the beam failure request resourc-
es; the first information corresponding to one frequency
domain bandwidth in the frequency domain bandwidth
set is transmitted on each beam failure request resource
of the beam failure request resources; or the first infor-
mation corresponding to part of the frequency domain
bandwidths in the frequency domain bandwidth set is
transmitted on each beam failure request resource of the
beam failure request resources.
[0283] The first beam failure recovery module is spe-
cifically configured to use the following manner to perform
the step in which one or more beam failure request re-
sources are selected based on the determined frequency
domain bandwidth set: One or more beam failure request
resources are selected from P beam failure request re-
sources based on the determined frequency domain
bandwidth set.
[0284] The step in which M frequency domain band-
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widths are selected from the determined frequency do-
main bandwidth set includes the step of selecting the M
frequency domain bandwidths from the determined fre-
quency bandwidth set based on the second information.
[0285] The step in which C pieces of response infor-
mation are monitored includes one of the following man-
ners: The C pieces of response information are moni-
tored in one beam failure search space; one piece of
response information corresponding to a beam failure
search space is monitored in the beam failure search
space of C beam failure search spaces, where the one
piece of response information is among the C pieces of
response information; or the C pieces of response infor-
mation are monitored in more than one frequency domain
bandwidth.
[0286] The P beam failure request resources include
one of P beam failure request resources of beam failure
request resources corresponding to the N frequency do-
main bandwidths; a union of the beam failure request
resources corresponding to the N frequency domain
bandwidths; beam failure request resources correspond-
ing to the first information corresponding to the M fre-
quency domain bandwidths in the union of the beam fail-
ure request resources corresponding to the N frequency
domain bandwidths; a union of the beam failure request
resources corresponding to the M frequency domain
bandwidths; or a beam failure request resource in one
frequency domain bandwidth.
[0287] In the preceding method three for beam failure
recovery, the maximum number of the beam failure re-
covery processes performed simultaneously is associat-
ed with the number of frequency domain bandwidths
each of which is configured with a beam failure recovery
parameter, and/or the maximum number of the beam fail-
ure recovery processes performed simultaneously is
smaller than or equal to a predetermined value. For ex-
ample, the maximum number of the beam failure recov-
ery processes that correspond to time domain resources
with a non-empty intersection and are among the beam
failure recovery processes performed simultaneously is
smaller than or equal to the number of frequency domain
bandwidths each of which is configured with a beam fail-
ure recovery parameter.
[0288] In the preceding method three for beam failure
recovery, no constraint may be implemented for the step
in which the beam failure recovery processes of the N
frequency domain bandwidths are performed simultane-
ously. For example, the beam failure recovery processes
of the N frequency domain bandwidths performed simul-
taneously are independent of each other and do not affect
each other.
[0289] Alternatively, some constraints may be imple-
mented for the step in which the beam failure recovery
processes of the N frequency domain bandwidths are
performed simultaneously. For example, in the beam fail-
ure recovery processes of the N frequency domain band-
widths performed simultaneously, the first information
corresponding to one frequency domain bandwidth can

be transmitted only on one uplink beam failure request
resource at one time.
[0290] For example, the first beam failure recovery
module is specifically configured to use at least one of
the manners below to perform the step in which the beam
failure recovery processes of the N frequency domain
bandwidths are performed simultaneously.
[0291] Each frequency domain bandwidth of the N fre-
quency domain bandwidths corresponds to one beam
failure timer; Y1 frequency domain bandwidths among
the N frequency domain bandwidths are caused to exist
and correspond to beam failure timers whose operation
periods have a non-empty intersection, where Y1 is an
integer greater than or equal to 1 and smaller than or
equal to N; one or more beam failure timers in N beam
failure timers corresponding to the N frequency domain
bandwidths are caused to operate at one time point; each
frequency domain bandwidth of the N frequency domain
bandwidths corresponds to one first information trans-
mission counter; in response to a beam failure event oc-
curring in a first frequency domain bandwidth and in re-
sponse to at least the beam failure recovery process of
a second frequency domain bandwidth being performed,
the beam failure recovery timer corresponding to the first
frequency domain bandwidth is started, where the first
frequency domain bandwidth and the second frequency
domain bandwidth are two different frequency domain
bandwidths of the N frequency domain bandwidths; in
response to requiring the transmission of the first infor-
mation corresponding to a third frequency domain band-
width and in response to at least the beam failure recov-
ery process of a fourth frequency domain bandwidth be-
ing performed, the first information corresponding to the
third frequency domain bandwidth is transmitted on the
beam failure request resource corresponding to the third
frequency domain bandwidth, where the third frequency
domain bandwidth and the fourth frequency domain
bandwidth are two different frequency domain band-
widths of the N frequency domain bandwidths; N pieces
of response information is monitored, where one piece
of response information among the N pieces of response
information is the beam failure response information cor-
responding to one or more frequency domain bandwidths
of the N frequency domain bandwidths; in the same pe-
riod, in response to a non-empty intersection existing
among time domain resources occupied by beam failure
request resources corresponding to N pieces of first in-
formation of the N frequency domain bandwidths, M piec-
es of first information among the N pieces of first infor-
mation are transmitted in one channel, or M pieces of
first information among the N pieces of first information
are transmitted in M channels; in the same period, in
response to a non-empty intersection existing among the
time domain resources occupied by the N beam failure
request resources corresponding to the N pieces of first
information, the first information is transmitted on each
corresponding beam failure request resource; the N piec-
es of first information is transmitted in response to an
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empty intersection existing among the N beam failure
request resources corresponding to the N pieces of first
information in the same period; the signaling information
including correspondence relationships among frequen-
cy domain bandwidths, beam failure request resources,
and first information is received, where the time domain
resources occupied by the beam failure request resourc-
es of the N frequency domain bandwidths in the signaling
information have an empty intersection; or in response
to receiving the response information corresponding to
a fifth frequency domain bandwidth before the time-out
of the beam failure response information monitoring timer
corresponding to the fifth frequency domain bandwidth,
it is determined that the beam failure recovery process
corresponding to the fifth frequency domain bandwidth
is completed successfully, and the beam failure timer cor-
responding to the fifth frequency domain bandwidth is
stopped, where the fifth frequency domain bandwidth is
any one frequency domain bandwidth of the N frequency
domain bandwidths.
[0292] Here the first information includes at least one
of the index of a CC, the index of an active BWP currently
in the CC, the index of a bandwidth part (BWP) in the CC
where beam failure occurs for the bandwidth part (BWP),
or the indication information of a new reference signal
selected from the candidate reference signal set corre-
sponding to the CC.
[0293] A beam failure timer includes at least one of a
beam failure recovery timer or a beam failure response
information monitoring timer. Here M is a positive integer
greater than or equal to 1 and smaller than or equal to N.
[0294] In embodiments of the present disclosure, the
first beam failure recovery module is specifically config-
ured to use the following manner to perform the step in
which the beam failure recovery process of one frequen-
cy domain bandwidth is being performed: The beam fail-
ure timer of one frequency domain bandwidth is being
performed.
[0295] In embodiments of the present disclosure, in
the condition where the first beam failure recovery mod-
ule is used for transmitting M pieces of first information
among the N pieces of first information in one channel
or transmitting M pieces of first information among the N
pieces of first information in M channels, the one channel
or the M channels satisfy one of the characteristics below.
[0296] The one channel corresponds to one beam fail-
ure request resource in the N beam failure request re-
sources in the same period; the one channel corresponds
to one beam failure request resource not included in the
N beam failure request resources in the same period; a
reference signal of the one channel corresponds to the
M pieces of first information, or the one channel includes
information bits representing the M pieces of first infor-
mation; time domain resources occupied by the M chan-
nels are a subset of a union of the time domain resources
occupied by the N beam failure request resources in the
same period; or a time domain resource occupied by
each channel of the M channels is a subset of the union

of the time domain resources occupied by the N beam
failure request resources in the same period, and time
domain resources occupied by different channels have
an empty intersection.
[0297] In embodiments of the present disclosure, the
M pieces of first information are selected based on the
second information.
[0298] In embodiments of the present disclosure, the
first beam failure recovery module is specifically config-
ured to use one of the following manners to perform the
step in which N pieces of response information is moni-
tored: One piece of response information among the N
pieces of response information is monitored in each
beam failure search space of N beam failure search spac-
es; the N pieces of response information is monitored in
one beam failure search space; or the N pieces of re-
sponse information is monitored in one or more frequen-
cy domain bandwidths.
[0299] In embodiments of the present disclosure, a fre-
quency domain bandwidth corresponding to the trans-
mitted first information satisfies at least one of the char-
acteristics below.
[0300] In the period from a first predetermined moment
after the first information corresponding to the frequency
domain bandwidth is transmitted to the occurrence of a
predetermined event, a predetermined demodulation ref-
erence signal and a reference signal included in the first
information corresponding to the frequency domain
bandwidth satisfy the quasi co-location (QCL) relation-
ship; from a second predetermined moment after the re-
sponse information of the frequency domain bandwidth
is received successfully to a moment before the activa-
tion or reconfiguration information of the spatial relation-
ship indication information of an uplink control channel
in the frequency domain bandwidth is received, a spatial
transmission filter of an uplink channel in the frequency
domain bandwidth and/or a spatial transmission filter of
an uplink signal in the frequency domain bandwidth is
acquired based on a spatial transmission filter transmit-
ting the first information corresponding to the frequency
domain bandwidth; or from a third predetermined mo-
ment after the response information of the frequency do-
main bandwidth is received successfully, a demodulation
reference signal in a control channel resource set CORE-
SET 0 and a reference signal included in the transmitted
first information corresponding to the frequency domain
bandwidth including the CORESET 0 satisfy the QCL
relationship.
[0301] Here the predetermined demodulation refer-
ence signal includes at least one of: a demodulation ref-
erence signal of a control channel in the beam failure
recovery search space of the frequency domain band-
width, a demodulation reference signal of a data channel
scheduled by the control channel in the beam failure re-
covery search space of the frequency domain bandwidth,
a demodulation reference signal of a data channel that
is in the frequency domain bandwidth and is scheduled
by the control channel in the beam failure recovery search
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space of the frequency domain bandwidth, a demodula-
tion reference signal of the control channel in a beam
failure recovery search space in the frequency domain
bandwidth, a demodulation reference signal of a data
channel scheduled by a control channel in a beam failure
recovery search space in the frequency domain band-
width, or a demodulation reference signal of a data chan-
nel that is in the frequency domain bandwidth and is
scheduled by a control channel in a beam failure recovery
search space in the frequency domain bandwidth.
[0302] Here the predetermined event includes one of
the events below.
[0303] After at least one piece of response information
is detected in the beam failure recovery search space of
the frequency domain bandwidth, the reconfiguration or
activation information of a quasi co-location reference
signal of the downlink control channel of the frequency
domain bandwidth is received; after at least one piece of
response information is detected in the beam failure re-
covery search space of the frequency domain bandwidth,
the reconfiguration or activation information of a quasi
co-location reference signal of a downlink control channel
in a frequency domain bandwidth corresponding to a
beam failure detection reference signal set; the reconfig-
uration or activation information of a quasi co-location
reference signal of the downlink control channel of the
frequency domain bandwidth is received; the reconfigu-
ration or activation information of a quasi co-location ref-
erence signal of a downlink control channel is received;
or the detection of a control channel in the beam failure
search space of the frequency domain bandwidth is
stopped.
[0304] Here at least one of the first predetermined mo-
ment, the second predetermined moment, or the third
predetermined moment is acquired based on at least one
of the subcarrier spacing of a BWP where the beam fail-
ure request resource for transmitting the first information
corresponding to the frequency domain bandwidth is lo-
cated, the subcarrier spacing of an active BWP in the
frequency domain bandwidth, or the ratio of the subcar-
rier spacing of the active BWP in the frequency domain
bandwidth to the subcarrier spacing of the BWP where
the beam failure request resource for transmitting the
first information corresponding to the frequency domain
bandwidth is located.
[0305] In embodiments of the present disclosure,
beam failure request resources corresponding to the N
frequency domain bandwidths belong to the same fre-
quency domain bandwidth or different frequency domain
bandwidths respectively; and/or, beam failure search
spaces corresponding to the N frequency domain band-
widths belong to the same frequency domain bandwidth
or different frequency domain bandwidths respectively.
[0306] In embodiments of the present disclosure, one
frequency domain bandwidth includes at least one of one
carrier component (CC), one BWP, or one physical re-
source block set; and/or, the first information correspond-
ing to one CC includes the first information corresponding

to one BWP in the CC. Here one BWP includes at least
one of an active BWP currently in one CC, a BWP cor-
responding to the reference signal corresponding to the
reference signal indication information included in the
first information corresponding to the CC, or a BWP cor-
responding to the BWP indication information included
in the first information corresponding to the CC.
[0307] In embodiments of the present disclosure, one
frequency domain bandwidth includes at least one of one
carrier component (CC) or one BWP.
[0308] In embodiments of the present disclosure, the
case where the non-empty intersection exists among the
time domain resources corresponding to the beam failure
recovery processes of the N frequency domain band-
widths includes at least one of the cases below.
[0309] In response to requiring the transmission of the
first information corresponding to one frequency domain
bandwidth, at least the beam failure recovery process of
another frequency domain bandwidth is being per-
formed; in response to requiring the transmission of the
first information corresponding to one frequency domain
bandwidth, at least the beam failure response information
of another frequency domain bandwidth is being moni-
tored; or in the intersection among the time domain re-
sources corresponding to the beam failure recovery proc-
esses of the N frequency domain bandwidths, a beam
failure event occurs for each frequency domain band-
width in N frequency domain bandwidth parts and each
frequency domain bandwidth has not been recovered
successfully.
[0310] Here the time domain resource corresponding
to a beam failure recovery process includes at least one
of a period from detecting a beam failure event to hearing
beam failure response information, a period from detect-
ing a beam failure event to stopping monitoring a period
of a control channel in a beam failure search space, a
period from transmitting the first information correspond-
ing to a frequency domain bandwidth to hearing beam
failure response information, a period from transmitting
the first information to stopping monitoring a control chan-
nel in a beam failure search space, an operation period
of a beam failure recovery timer, or an operation period
of a beam failure response information monitoring timer.
[0311] In another embodiment of the present disclo-
sure, a beam failure detection module is included.
[0312] The beam failure detection module is config-
ured to determine whether a beam failure event occurs
for each frequency domain bandwidth by detecting a
beam failure detection reference signal in a beam failure
detection reference signal set corresponding to each fre-
quency domain bandwidth, where different frequency do-
main bandwidths correspond to different beam failure de-
tection reference signal sets.
[0313] Embodiments of the present disclosure enable
beam failure recovery processes of N CCs to be per-
formed when a collision occurs among time domain re-
sources corresponding to the beam failure recovery proc-
esses of the N CCs, thus recovering the communication
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links of a plurality of frequency domain bandwidths rap-
idly.
[0314] The implementation process of the preceding
apparatus for beam failure recovery is the same as the
implementation process of the preceding method for
beam failure recovery and is not repeated here.
[0315] Another embodiment of the present disclosure
provides an apparatus for beam failure recovery. The
apparatus includes a processor and a computer-reada-
ble storage medium. The computer-readable storage
medium stores an instruction which, when executed by
the processor, causes the processor to perform any one
of the preceding methods for beam failure recovery.
[0316] Another embodiment of the present disclosure
provides a computer-readable storage medium.
[0317] The computer-readable storage medium stores
a computer program which, when executed by a proces-
sor, causes the processor to perform steps of any one
of the preceding methods for beam failure recovery.
[0318] Another embodiment of the present disclosure
provides an apparatus for determining a beam failure re-
covery parameter. The apparatus includes an informa-
tion determination module.
[0319] The information determination module is con-
figured to determine at least one of the following infor-
mation based on at least one of the signaling information
or a predetermined rule: the correspondence relationship
between one beam failure request resource and the first
information of E frequency domain bandwidths, a condi-
tion to be satisfied by beam failure request resources of
G frequency domain bandwidths, the correspondence re-
lationship between one piece of first information and H
types of resources, a transmission occasion of the first
information corresponding to a first frequency domain
bandwidth in a second frequency domain bandwidth, or
beam failure recovery parameter information in response
to one frequency domain bandwidth including beam fail-
ure recovery resources of F frequency domain band-
widths, where E, F, G, and H are each an integer greater
than 1.
[0320] In another embodiment of the present disclo-
sure, a second beam failure recovery module is included.
[0321] The second beam failure recovery module is
configured to perform a beam failure recovery process
based on the determined information. The manner of per-
forming a beam failure recovery process based on the
determined information may refer to implementation
processes of other embodiments. For example, at least
one of the following processes of a Pcell and/or a Scell
is performed based on the determined information: Beam
failure is detected; a new beam is selected; beam failure
request information is transmitted; beam failure response
information is monitored; a QCL parameter is deter-
mined, a spatial transmission filter is determined, and so
on. This is not repeated here.
[0322] In embodiments of the present disclosure, for
example, the signal information includes the correspond-
ence relationship between one beam failure request re-

source and the first information of E frequency domain
bandwidths. For example, in the preceding step in which
the beam failure recovery processes of the N frequency
domain bandwidths are performed simultaneously, M
pieces of first information among the N pieces of first
information are transmitted in one channel; alternatively,
in the case where M pieces of first information among
the N pieces of first information are transmitted in M chan-
nels; the first information of the E frequency domain band-
widths is the preceding M pieces of first information.
[0323] In embodiments of the present disclosure, a ref-
erence signal includes at least one of a preamble, a de-
modulation reference signal, or a sounding reference sig-
nal.
[0324] In embodiments of the present disclosure, one
resource includes one of one preamble, one PUCCH re-
source, one PUSCH resource, or one SR resource.
[0325] In embodiments of the present disclosure, the
information determination module is specifically config-
ured to use at least one of the manners below to perform
the step of determining a condition to be satisfied by
beam failure request resources of G frequency domain
bandwidths.
[0326] An empty intersection is caused to exist among
time domain resources occupied by the beam failure re-
quest resources of the G frequency domain bandwidths
in the same period; alternatively, a random access trans-
mission occasion does not include beam failure request
resources of more than one frequency domain band-
width.
[0327] Here one transmission occasion may be one
PRACH occasion or a resource of a periodic uplink chan-
nel resource in one period.
[0328] In embodiments of the present disclosure, the
information determination module is specifically config-
ured to use at least one of the manners below to perform
the step of determining the correspondence relationship
between one piece of first information and H types of
resources.
[0329] The signaling information includes the corre-
spondence relationship between the one piece of first
information and the H types of resources. A first-type
resource and a second-type resource that are included
in the H types of resources satisfy at least one of the
following characteristics: The first-type resource is asso-
ciated with one piece of spatial relationship indication
information, or the second-type resource is associated
with no spatial relationship indication information; a first-
type resource includes at least one of a physical uplink
control channel (PUCCH) resource, a PRACH resource,
or a scheduling request (SR) resource; and a second-
type resource includes a PRACH resource. The H types
of resources are located in different frequency domain
bandwidths. The H types of resources include resources
located in different bandwidth parts (BWP) of one com-
ponent carrier (CC). The H types of resources include
different resources of a CC where the H types of resourc-
es are located.
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[0330] Here one piece of first information is the first
information corresponding to one frequency domain
bandwidth or the first information corresponding to one
frequency domain bandwidth set. For example, the first
information corresponding to a frequency domain band-
width set {CC1, CC2} includes {the first information cor-
responding to the CC1, the first information correspond-
ing to the CC2}.
[0331] In embodiments of the present disclosure, the
second beam failure recovery module is further config-
ured to perform at least one of the steps below.
[0332] The one piece of first information is transmitted
in one or more types of resources among the H types of
resources, where a BWP where the one or more types
of resources are located is in the active state currently;
the one piece of first information is transmitted in one or
more types of resources among the H types of resources,
where no beam failure event occurs for a frequency do-
main bandwidth where the one or more types of resourc-
es are located; the one piece of first information is trans-
mitted in one or more types of the resources among the
H types of resources in response to a beam failure event
occurring in each of the frequency domain bandwidths
where the H-type resources are located; the first infor-
mation is transmitted in the first-type resource in re-
sponse to no beam failure event occurring in a frequency
domain bandwidth where the first-type resource associ-
ated with the one piece of first information is located; or
the first information is transmitted in the second-type re-
source in response to a beam failure event occurring in
a frequency domain bandwidth where the first-type re-
source associated with the one piece of first information
is located.
[0333] In embodiments of the present disclosure, the
information determination module is specifically config-
ured to use one of the manners below to implement the
determination of a transmission occasion of the first in-
formation corresponding to a first frequency domain
bandwidth in a second frequency domain bandwidth.
[0334] The signaling information includes the corre-
spondence relationship between the first information cor-
responding to the first frequency domain bandwidth and
the index of the transmission occasion in the second fre-
quency domain bandwidth; the signaling information in-
cludes the correspondence relationship between the first
information corresponding to the first frequency domain
bandwidth and the index of a synchronous signal block
(SSB) corresponding to the second frequency domain
bandwidth; the transmission occasion is determined
based on the index of an SSB corresponding to a refer-
ence signal in the beam failure detection reference signal
set corresponding to the second frequency domain band-
width, where the link performance of the reference signal
is higher than a predetermined threshold; the transmis-
sion occasion is determined based on the index of an
SSB corresponding to a reference signal in the candidate
reference signal set corresponding to the second fre-
quency domain bandwidth, where the link performance

of the reference signal is higher than a predetermined
threshold; the transmission occasion is determined
based on the index of an SSB corresponding to a refer-
ence signal in the candidate reference signal set corre-
sponding to the first frequency domain bandwidth, where
the link performance of the reference signal is higher than
a predetermined threshold; or the transmission occasion
is determined based on an SSB corresponding to a ref-
erence signal included in the first information of the first
frequency domain.
[0335] Here an SSB corresponding to one reference
signal includes an SSB satisfying the quasi co-location
relationship with the reference signal.
[0336] In embodiments of the present disclosure, the
information determination module is specifically config-
ured to use the following manner to implement the man-
ner where the signaling information includes the corre-
spondence relationship between the first information cor-
responding to the first frequency domain bandwidth and
the index of the transmission occasion in the second fre-
quency domain bandwidth: The signaling information in-
cludes the first information, one or more pieces of trans-
mission occasion index information, and the reference
signal sequence information in beam failure request re-
sources; alternatively, the information determination
module is specifically configured to use the following
manner to implement the manner where the signaling
information includes the correspondence relationship be-
tween the first information corresponding to the first fre-
quency domain bandwidth and the index of an SSB: The
signaling information includes the first information, indi-
ces of one or more SSBs, and the reference signal se-
quence information in beam failure request resources.
[0337] In embodiments of the present disclosure, the
information determination module is specifically config-
ured to use at least one of the manners below to perform
the step of determining the beam failure recovery param-
eter information in response to one frequency domain
bandwidth including beam failure recovery resources of
F frequency domain bandwidths.
[0338] The F frequency domain bandwidths corre-
spond to F sets of first-type beam failure recovery pa-
rameter information and F sets of second-type beam fail-
ure recovery parameter information; the F frequency do-
main bandwidths correspond to one set of first-type beam
failure recovery parameter information and F sets of sec-
ond-type beam failure recovery parameter information;
the F frequency domain bandwidths correspond to one
set of first-type beam failure recovery parameter infor-
mation and one set of second-type beam failure recovery
parameter information; or the correspondence relation-
ship between the F frequency domain bandwidths and F
sets of first-type beam failure recovery parameters and/or
F sets of second-type beam failure recovery parameters
is determined based the signaling information and/or the
predetermined rule. Here one beam failure recovery re-
source includes at least one of a beam failure request
resource or a beam failure search space resource+
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[0339] In embodiments of the present disclosure, the
first-type beam failure recovery parameter information
includes at least one of the following configuration infor-
mation: the format information of a preamble included in
a PRACH (this parameter may be prach-Configuration
Index), the frequency domain resource information of the
PRACH (this parameter may be msg1-FDM and/or
msg1-FrequencyStart), the target received power infor-
mation of the PRACH, the maximum transmitted power
information of the preamble, power ramping step infor-
mation, the maximum duration information of a beam fail-
ure response information monitoring timer, the cyclic shift
information of the preamble, the maximum duration cor-
responding to a beam failure detection timer, or the max-
imum number of times corresponding to a beam failure
detection counter.
[0340] In embodiments of the present disclosure, the
second-type beam failure recovery parameter informa-
tion includes at least one of the following configuration
information: the starting logical root index information of
a preamble, the performance threshold information of a
beam failure detection reference signal, the information
of the correspondence relationship between a candidate
reference signal and the preamble, the information of the
mapping relationship between an SSB and a PRACH
transmission occasion (for example, this parameter is
the ssb-perRACH-Occasion information), the PRACH
transmission occasion index information in a PRACH
transmission occasion set corresponding to one SSB (for
example, this parameter is ra-ssb-OccasionMask Index),
a beam failure search space, a beam failure recovery
timer, or a candidate reference signal set.
[0341] In embodiments of the present disclosure, the
first information includes at least one of the index of a
CC, the index of an active BWP currently in the CC, the
index of a BWP in the CC where beam failure occurs for
the BWP, the indication information of a new reference
signal selected from the candidate reference signal set
corresponding to the CC, beam failure request informa-
tion, or the information transmitted in response to detect-
ing a beam failure event through detecting one reference
signal set.
[0342] In embodiments of the present disclosure, a fre-
quency domain bandwidth includes at least one of a
BWP, a CC, or a physical resource block set.
[0343] The implementation process of the preceding
apparatus for determining a beam failure recovery pa-
rameter is the same as the implementation process of
the preceding method for determining a beam failure re-
covery parameter and is not repeated here.
[0344] Referring to FIG. 11, another embodiment of
the present disclosure provides a method for determining
a quasi co-location reference signal. The method in-
cludes the steps below.
[0345] In step 1101, a second-type frequency domain
bandwidth corresponding to a first-type frequency do-
main bandwidth is determined.
[0346] In embodiments of the present disclosure, a

second-type frequency domain bandwidth correspond-
ing to a first-type frequency domain bandwidth may be
any frequency domain bandwidth. For example, a sec-
ond-type frequency domain bandwidth may be a frequen-
cy domain bandwidth whose beam correlation with a first-
type frequency domain bandwidth is greater than or equal
to a preset threshold.
[0347] In embodiments of the present disclosure, a
beam failure detection reference signal is configured for
a first-type frequency domain bandwidth, while no beam
failure detection reference signal is configured for a sec-
ond-type frequency domain bandwidth.
[0348] In embodiments of the present disclosure, a
second-type frequency domain bandwidth correspond-
ing to a first-type frequency domain bandwidth is deter-
mined based on at least one of the following information:
the received signaling information including the second-
type frequency domain bandwidth corresponding to the
first-type frequency domain bandwidth; the transmitted
signaling information including the second-type frequen-
cy domain bandwidth corresponding to the first-type fre-
quency domain bandwidth; the index of a frequency do-
main bandwidth where a first-type reference signal is lo-
cated, where at least one first-type reference signal is in
the second-type frequency domain bandwidth; the index
of a frequency domain bandwidth where a second-type
reference signal is located, where at least one second-
type reference signal is in the second-type frequency do-
main bandwidth; a bandwidth where the first-type fre-
quency domain bandwidth is located, where the second-
type frequency domain bandwidth is located in the band-
width locating the first-type frequency domain bandwidth;
the information that one second-type frequency domain
bandwidth corresponds to one or more first-type frequen-
cy domain bandwidths; the information that one first-type
frequency domain bandwidth corresponds to one or more
second-type frequency domain bandwidths; or the infor-
mation that the first frequency domain bandwidth and the
second frequency domain bandwidth are different fre-
quency domain bandwidths or the same frequency do-
main bandwidth.
[0349] A frequency domain bandwidth includes at least
one of a BWP, a CC, or a physical resource block set.
[0350] In step 1102, the third information is transmitted
in response to detecting a beam failure event based on
a first-type reference signal of the first-type frequency
domain bandwidth. Here the third information includes
at least one of the reference signal index information of
a second-type reference signal or the frequency domain
bandwidth index information of the first-type frequency
domain bandwidth.
[0351] In embodiments of the present disclosure, a
second-type reference signal refers to a reference signal
in a candidate reference signal set.
[0352] In embodiments of the present disclosure, at
least one of the characteristics below are satisfied.
[0353] A first-type reference signal and a demodulation
reference signal of a control channel in the first-type fre-
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quency domain bandwidth satisfy the quasi co-location
relationship; a first-type reference signal includes a ref-
erence signal in the beam failure detection reference sig-
nal set of the first-type frequency domain bandwidth; a
first-type reference signal is in the first-type frequency
domain bandwidth; a second-type reference signal is in
the first-type frequency domain bandwidth; after the third
information is transmitted, the response information cor-
responding to the third information is monitored in the
downlink control channel in the first-type frequency do-
main bandwidth and the downlink control channel in the
second-type frequency domain bandwidth; or after the
third information is transmitted, the response information
corresponding to the third information is heard in at least
one downlink control channel of the downlink control
channel in the first-type frequency domain bandwidth or
the downlink control channel in the second-type frequen-
cy domain bandwidth, the transmission of the third infor-
mation is stopped, and the beam failure timer corre-
sponding to the third information is stopped.
[0354] Here a beam failure timer includes at least one
of a beam failure recovery timer or a beam failure re-
sponse information monitoring timer.
[0355] In step 1103, a quasi co-location reference sig-
nal of a downlink signal in the second-type frequency
domain bandwidth is acquired or updated based on the
third information and/or a predetermined rule from a
fourth predetermined moment; and/or a spatial transmis-
sion filter of an uplink signal in the second-type frequency
domain bandwidth is acquired or updated based on the
third information and/or the predetermined rule from a
fifth predetermined moment.
[0356] In embodiments of the present disclosure, the
step in which a quasi co-location reference signal of a
downlink signal in the second-type frequency domain
bandwidth is acquired or updated based on the third in-
formation and/or a predetermined rule includes at least
one of the manners below.
[0357] A quasi co-location reference signal of the
downlink signal in the second-type frequency domain
bandwidth is updated to serve as a second-type refer-
ence signal corresponding to the reference signal index
information or serve as a third-type reference signal,
where the quasi co-location reference signal is related
to a first-type quasi co-location parameter.
[0358] A quasi co-location reference signal of the
downlink signal in the second-type frequency domain
bandwidth is updated to serve as a third-type reference
signal or serve as a second-type reference signal corre-
sponding to the reference signal index information of first-
type index information, where the quasi co-location ref-
erence signal is related to a second-type quasi co-loca-
tion parameter.
[0359] Here a first-type quasi co-location parameter in-
cludes at least one of the following quasi co-location pa-
rameters: a spatial Rx parameter, a Doppler shift, or an
average delay.
[0360] Here a second-type quasi co-location parame-

ter includes at least one of the following quasi co-location
parameters: a Doppler spread or a delay spread.
[0361] Here a third-type reference signal satisfies at
least one of the following characteristics: The third-type
reference signal is located in the second-type frequency
domain bandwidth; the third-type reference signal corre-
sponds to a second-type reference signal; the third-type
reference signal corresponds to a first-type frequency
domain bandwidth index; or the third-type reference sig-
nal belongs to a predetermined reference signal set.
[0362] Here a downlink signal includes at least one of
a demodulation reference signal of a downlink control
channel in a predetermined control channel resource in
the second-type frequency domain bandwidth, a demod-
ulation reference signal scheduled by the downlink con-
trol channel in the predetermined control channel re-
source in the second-type frequency domain bandwidth,
or a demodulation reference signal that is located in a
data channel in the second-type frequency domain band-
width and is scheduled by the downlink control channel
in the predetermined control channel resource in the sec-
ond-type frequency domain bandwidth. Here the prede-
termined control channel resource includes one of: a con-
trol channel resource where the beam failure recovery
search space of the second-type frequency domain
bandwidth is located, a downlink control channel re-
source which is located in the second-type frequency do-
main bandwidth and whose the demodulation reference
signal satisfies a quasi-co-location with a first-type refer-
ence signal, or at least one downlink control channel re-
source predetermined in the second-type frequency do-
main bandwidth.
[0363] In embodiments of the present disclosure, the
fourth predetermined moment and/or the fifth predeter-
mined moment includes at least one of a moment after
an A time domain symbol after the third information is
transmitted, a moment after a B time domain symbol after
the successful transmission of the third information is de-
termined, a moment after a C time domain symbol after
the successful completion of a beam failure recovery
process for the first-type frequency domain bandwidth is
determined, or a moment after a D time domain symbol
after control information is detected in the predetermined
control channel resource. Here A, B, C, and D each sat-
isfies at least one of the following characteristics: being
an integer greater than or equal to 1, being a fixed value,
or being acquired by the reported capability information.
[0364] Here the fourth predetermined moment and the
fifth predetermined moment are the same moment or dif-
ferent moments.
[0365] In embodiments of the present disclosure, at
least one of A, B, C, or D is acquired based on at least
one of a subcarrier spacing parameter 2u1 corresponding
to the first-type frequency domain bandwidth, a subcar-
rier spacing parameter 2u2 corresponding to the second-
type frequency domain bandwidth, or a ratio 2u2-u1 of the
subcarrier spacing parameter corresponding to the sec-
ond-type frequency domain bandwidth to the subcarrier
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spacing parameter corresponding to first-type frequency
domain bandwidth. Here a subcarrier spacing parameter
2ui corresponding to the ith-type frequency bandwidth in-
cludes a subcarrier spacing 2ui f0 of an active bandwidth
part (BWP) of the ith-type frequency bandwidth. Here f0
is a fixed value, and i is 1 or 2. The ith-type frequency
bandwidth comprises the first-type frequency domain
bandwidth and the second-type frequency domain band-
width.
[0366] In embodiments of the present disclosure, the
step in which a spatial transmission filter of an uplink
signal in the second-type frequency domain bandwidth
is acquired or updated based on the third information
and/or the predetermined rule includes the manners be-
low.
[0367] The spatial transmission filter of the uplink sig-
nal in the second-type frequency domain bandwidth is
acquired based on a spatial receiving filter for receiving
a second-type reference signal; alternatively, the spatial
transmission filter of the uplink signal in the second-type
frequency domain bandwidth is acquired based on a
fourth-type reference signal that corresponds to a sec-
ond-type reference signal and is in the second-type fre-
quency domain bandwidth.
[0368] In embodiments of the present disclosure, an
uplink signal includes an uplink control channel signal.
[0369] Referring to FIG. 12, another embodiment of
the present disclosure provides an apparatus for deter-
mining a quasi co-location reference signal. The appa-
ratus includes a first determination module 1201, a trans-
mission module 1202, and a second determination mod-
ule 1203.
[0370] The first determination module 1201 is config-
ured to determine a second-type frequency domain
bandwidth corresponding to a first-type frequency do-
main bandwidth. The transmission module 1202 is con-
figured to transmit the third information in response to
detecting a beam failure event based on a first-type ref-
erence signal of the first-type frequency domain band-
width. Here the third information includes at least one of
the reference signal index information of a second-type
reference signal or the frequency domain bandwidth in-
dex information of the first-type frequency domain band-
width. The second determination module 1203 is config-
ured to acquire or update a quasi co-location reference
signal of a downlink signal in the second-type frequency
domain bandwidth based on the third information and/or
a predetermined rule from a fourth predetermined mo-
ment and/or acquire or update a spatial transmission filter
of an uplink signal in the second-type frequency domain
bandwidth based on the third information and/or the pre-
determined rule from a fifth predetermined moment.
[0371] In embodiments of the present disclosure, a
second-type frequency domain bandwidth correspond-
ing to a first-type frequency domain bandwidth may be
any frequency domain bandwidth. For example, a sec-
ond-type frequency domain bandwidth may be a frequen-
cy domain bandwidth whose beam correlation with a first-

type frequency domain bandwidth is greater than or equal
to a preset threshold.
[0372] In embodiments of the present disclosure, a
beam failure detection reference signal is configured for
a first-type frequency domain bandwidth, while no beam
failure detection reference signal is configured for a sec-
ond-type frequency domain bandwidth.
[0373] In embodiments of the present disclosure, the
first determination module 1201 is specifically configured
to determine a second-type frequency domain bandwidth
corresponding to a first-type frequency domain band-
width based on at least one of the following information:
the received signaling information including the second-
type frequency domain bandwidth corresponding to the
first-type frequency domain bandwidth; the transmitted
signaling information including the second-type frequen-
cy domain bandwidth corresponding to the first-type fre-
quency domain bandwidth; the index of a frequency do-
main bandwidth where a first-type reference signal is lo-
cated, where at least one first-type reference signal is in
the second-type frequency domain bandwidth; the index
of a frequency domain bandwidth where a second-type
reference signal is located, where at least one second-
type reference signal is in the second-type frequency do-
main bandwidth; a bandwidth where the first-type fre-
quency domain bandwidth is located, where the second-
type frequency domain bandwidth is located in the band-
width locating the first-type frequency domain bandwidth;
the information that one second-type frequency domain
bandwidth corresponds to one or more first-type frequen-
cy domain bandwidths; the information that one first-type
frequency domain bandwidth corresponds to one or more
second-type frequency domain bandwidths; or the infor-
mation that the first frequency domain bandwidth and the
second frequency domain bandwidth are different fre-
quency domain bandwidths or the same frequency do-
main bandwidth.
[0374] A frequency domain bandwidth includes at least
one of a BWP, a CC, or a physical resource block set.
[0375] In embodiments of the present disclosure, at
least one of the characteristics below are satisfied.
[0376] A first-type reference signal and a demodulation
reference signal of a control channel in the first-type fre-
quency domain bandwidth satisfy the quasi co-location
relationship; a first-type reference signal includes a ref-
erence signal in the beam failure detection reference sig-
nal set of the first-type frequency domain bandwidth; a
first-type reference signal is in the first-type frequency
domain bandwidth; a second-type reference signal is in
the first-type frequency domain bandwidth; after the third
information is transmitted, the response information cor-
responding to the third information is monitored in the
downlink control channel in the first-type frequency do-
main bandwidth and the downlink control channel in the
second-type frequency domain bandwidth; or after the
third information is transmitted, the response information
corresponding to the third information is heard in at least
one downlink control channel of the downlink control
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channel in the first-type frequency domain bandwidth or
the downlink control channel in the second-type frequen-
cy domain bandwidth, the transmission of the third infor-
mation is stopped, and the beam failure timer corre-
sponding to the third information is stopped.
[0377] Here a beam failure timer includes at least one
of a beam failure recovery timer or a beam failure re-
sponse information monitoring timer.
[0378] In embodiments of the present disclosure, the
second determination module 1203 is specifically con-
figured to use at least one of the manners below to per-
form the step in which a quasi co-location reference sig-
nal of a downlink signal in the second-type frequency
domain bandwidth is acquired or updated based on the
third information and/or a predetermined rule.
[0379] A quasi co-location reference signal of the
downlink signal in the second-type frequency domain
bandwidth is updated to serve as a second-type refer-
ence signal corresponding to the reference signal index
information or serve as a third-type reference signal,
where the quasi co-location reference signal is related
to a first-type quasi co-location parameter.
[0380] A quasi co-location reference signal of the
downlink signal in the second-type frequency domain
bandwidth is updated to serve as a third-type reference
signal or serve as a second-type reference signal corre-
sponding to the reference signal index information of first-
type index information, where the quasi co-location ref-
erence signal is related to a second-type quasi co-loca-
tion parameter.
[0381] Here a first-type quasi co-location parameter in-
cludes at least one of the following quasi co-location pa-
rameters: a spatial Rx parameter, a Doppler shift, or an
average delay.
[0382] Here a second-type quasi co-location parame-
ter includes at least one of the following quasi co-location
parameters: a Doppler spread or a delay spread.
[0383] Here a third-type reference signal satisfies at
least one of the following characteristics: The third-type
reference signal is located in the second-type frequency
domain bandwidth; the third-type reference signal corre-
sponds to a second-type reference signal; the third-type
reference signal corresponds to a first-type frequency
domain bandwidth index; or the third-type reference sig-
nal belongs to a predetermined reference signal set.
[0384] Here a downlink signal includes at least one of
a demodulation reference signal of a downlink control
channel in a predetermined control channel resource in
the second-type frequency domain bandwidth, a demod-
ulation reference signal scheduled by the downlink con-
trol channel in the predetermined control channel re-
source in the second-type frequency domain bandwidth,
or a demodulation reference signal that is located in a
data channel in the second-type frequency domain band-
width and is scheduled by the downlink control channel
in the predetermined control channel resource in the sec-
ond-type frequency domain bandwidth. Here the prede-
termined control channel resource includes one of: a con-

trol channel resource where the beam failure recovery
search space of the second-type frequency domain
bandwidth is located, a downlink control channel re-
source which is located in second-type frequency domain
bandwidth and whose the demodulation reference signal
satisfies the quasi co-location relationship with a first-
type reference signal, or at least one downlink control
channel resource predetermined in the second-type fre-
quency domain bandwidth.
[0385] In embodiments of the present disclosure, the
fourth predetermined moment and/or the fifth predeter-
mined moment includes at least one of a moment after
an A time domain symbol after the third information is
transmitted, a moment after a B time domain symbol after
the successful transmission of the third information is de-
termined, a moment after a C time domain symbol after
the successful completion of a beam failure recovery
process for the first-type frequency domain bandwidth is
determined, or a moment after a D time domain symbol
after control information is detected in the predetermined
control channel resource.
[0386] Here A, B, C, and D each satisfies at least one
of the following characteristics: being an integer greater
than or equal to 1, being a fixed value, or being acquired
by the reported capability information.
[0387] Here the fourth predetermined moment and the
fifth predetermined moment are the same moment or dif-
ferent moments.
[0388] In embodiments of the present disclosure, at
least one of A, B, C, or D is acquired based on at least
one of a subcarrier spacing parameter 2u1 corresponding
to the first-type frequency domain bandwidth, a subcar-
rier spacing parameter 2u2 corresponding to the second-
type frequency domain bandwidth, or a ratio 2u2-u1 of the
subcarrier spacing parameter corresponding to the sec-
ond-type frequency domain bandwidth to the subcarrier
spacing parameter corresponding to first-type frequency
domain bandwidth. Here a subcarrier spacing parameter
2ui corresponding to the ith-type frequency bandwidth in-
cludes a subcarrier spacing 2ui f0 of an active bandwidth
part (BWP) of the ith-type frequency bandwidth. Here f0
is a fixed value, and i is 1 or 2. The ith-type frequency
bandwidth comprises the first-type frequency domain
bandwidth and the second-type frequency domain band-
width.
[0389] In embodiments of the present disclosure, the
second determination module 1203 is specifically con-
figured to use one of the manners below to perform the
step in which a spatial transmission filter of an uplink
signal in the second-type frequency domain bandwidth
is acquired or updated based on the third information
and/or the predetermined rule.
[0390] The spatial transmission filter of the uplink sig-
nal in the second-type frequency domain bandwidth is
acquired based on a spatial receiving filter for receiving
a second-type reference signal; alternatively, the spatial
transmission filter of the uplink signal in the second-type
frequency domain bandwidth is acquired based on a
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fourth-type reference signal that corresponds to a sec-
ond-type reference signal and is in the second-type fre-
quency domain bandwidth.
[0391] In embodiments of the present disclosure, an
uplink signal includes an uplink control channel signal.
[0392] The implementation process of the preceding
apparatus for determining a quasi co-location reference
signal is the same as the implementation process of the
preceding method for determining a quasi co-location ref-
erence signal and is not repeated here.
[0393] Another embodiment of the present disclosure
provides an apparatus for determining a quasi co-loca-
tion reference signal. The apparatus includes a proces-
sor and a computer-readable storage medium. The com-
puter-readable storage medium stores an instruction
which, when executed by the processor, causes the proc-
essor to perform any one of the preceding methods for
determining a quasi co-location reference signal.
[0394] Another embodiment of the present disclosure
provides a computer-readable storage medium.
[0395] The computer-readable storage medium stores
a computer program which, when executed by a proces-
sor, causes the processor to perform steps of any one
of the preceding methods for determining a quasi co-
location reference signal.

Embodiment ten

[0396] In this embodiment, the steps below are per-
formed.
[0397] In step one, one or more second-type frequency
domain bandwidths corresponding to a first-type fre-
quency domain bandwidth are determined.
[0398] In step two, the third information (also referred
to as beam failure request information) corresponding to
the first-type frequency domain bandwidth is transmitted
in response to detecting a beam failure event based on
a beam failure detection reference signal (that is, a first-
type reference signal) of the first-type frequency domain
bandwidth. Here the third information includes at least
one of the index of the CC where the first-type frequency
domain bandwidth is located (that is, the index informa-
tion of the frequency domain bandwidth), the index of the
BB where the first-type frequency domain bandwidth is
located (that is, the index information of the frequency
domain bandwidth), or the indication information of a new
reference signal selected from the candidate reference
signal set corresponding to the first-type frequency do-
main bandwidth (that is, the reference signal index infor-
mation).
[0399] In step three, a quasi co-location reference sig-
nal of a downlink signal in a second-type frequency do-
main bandwidth is acquired or updated based on the third
information and/or a predetermined rule from a fourth
predetermined moment; and/or a spatial transmission fil-
ter of an uplink signal in a second-type frequency domain
bandwidth is acquired or updated based on the third in-
formation and/or the predetermined rule from a fifth pre-

determined moment.
[0400] A serving cell group includes {CC1, CC2}. The
CC1 is configured with a beam failure detection reference
signal set (that is, first-type reference signals); alterna-
tively, the CC1 is configured with a related beam failure
recovery parameter. A beam failure detection reference
signal in the CC 1 is acquired based on a quasi co-loca-
tion reference signal of a control channel resource in the
CC 1. The CC2 is not configured with a beam failure
detection reference signal set and a terminal does not
use a quasi co-location reference signal of a control chan-
nel resource in the CC2 as a beam failure detection ref-
erence signal of the CC2. In summary, a reference signal
in a beam failure detection reference signal set satisfies
the quasi co-location relationship with a demodulation
reference signal of a CORESET in the CC1 and may not
satisfy the quasi co-location relationship with a demod-
ulation reference signal of a CORESET in the CC2.
[0401] The terminal acquires whether a beam failure
event occurs by detecting a first-type reference signal.
When determining that a beam failure event occurs, the
terminal transmits the third information corresponding to
the beam failure detection reference signal to a base sta-
tion and informs the base station that a beam failure event
occurs. Alternatively, after a beam failure event occurs
for the CC1, the terminal selects a new reference signal
in the candidate reference signal set corresponding to
the CC1 and transmits the information of the new refer-
ence signal to the base station.
[0402] Since the beam correlation between the CC1
and the CC2 is relatively high. When a beam failure event
occurs for the CC1, it is probable that a control channel
beam fails in the CC2. One manner to recover the com-
munication of the CC2 rapidly is implemented through
the base station. For example, when the base station and
the terminal recover the communication on the CC1, the
TCI information (that is, the quasi co-location reference
signal information) of a control channel of the CC2 is
notified through a MAC-CE command or an RRC sign-
aling in the CC1. However, in this manner, the CC2 can-
not be recovered in the case where the overhead of the
MAC-CE signaling is large, where the communication
link of the CC2 is recovered slowly, and where the CC1
is unable to be recovered. According, from the fourth pre-
determined moment, at least one of the manners below
is used.
[0403] In solution 1, a QCL reference signal that be-
longs to a CORESET in the CC2 and satisfies the quasi
co-location relationship with a beam failure detection ref-
erence signal in the CC1 performs an update or activation
action.
[0404] In solution 2, a QCL reference signal of a pre-
determined CORESET in the CC2 performs an update
or activation action. For example, a QCL reference signal
of a CORESET configured with a beam failure search
space in the CC2 performs an update or activation action;
alternatively, a QCL reference signal of a CORESET con-
figured with a beam failure recovery CORESET in the
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CC2 performs an update or activation action.
[0405] The preceding solutions where a QCL refer-
ence signal of a CORESET in the CC2 performs an up-
date or activation action from the fourth predetermined
moment include the update manners below.
[0406] In update manner one, a quasi co-location ref-
erence signal that is in a CORESET in the CC2 and is
related to a first-type quasi co-location parameter is ac-
quired based on the reference signal indication informa-
tion included in the third information corresponding to the
CC1, and a quasi co-location reference signal that is in
a CORESET in the CC2 and is related to a second-type
quasi co-location parameter is acquired based on a third-
type reference signal in the CC2.
[0407] In updating manner two, a quasi co-location ref-
erence signal that is in a CORESET in the CC2 and is
related to a first-type quasi co-location parameter is ac-
quired based on the reference signal indication informa-
tion included in the third information corresponding to the
CC1, and a quasi co-location reference signal that is in
a CORESET in the CC2 and is related to a second-type
quasi co-location parameter remains unchanged.
[0408] In updating manner two, a quasi co-location ref-
erence signal that is in a CORESET in the CC2 and is
related to a first-type quasi co-location parameter and a
quasi co-location reference signal that is in a CORESET
in the CC2 and is related to a second-type quasi co-lo-
cation parameter are each acquired based on the refer-
ence signal indication information included in the third
information corresponding to the CC1.
[0409] In updating manner three, a quasi co-location
reference signal that is in a CORESET in the CC2 and
is related to a first-type quasi co-location parameter and
a quasi co-location reference signal that is in a CORESET
in the CC2 and is related to a second-type quasi co-lo-
cation parameter are each acquired based on a third-
type reference signal in the CC2.
[0410] Here the third-type reference signal corre-
sponds to a reference signal included in the third infor-
mation corresponding to the CC1; alternatively, the third-
type reference signal belongs to a candidate reference
signal set in the CC2; alternatively, the third-type refer-
ence signal is a reference signal of predetermined con-
figuration.
[0411] Here a first-type quasi co-location parameter in-
cludes at least one of a spatial Rx parameter, a Doppler
shift, or an average delay.
[0412] Here a second-type quasi co-location parame-
ter includes at least one of a Doppler spread or a delay
spread.
[0413] Here the fourth predetermined moment in-
cludes at least one of a moment after an A time domain
symbol after the third information is transmitted; a mo-
ment after a B time domain symbol after the response
information transmitted by the base station is received,
where the response information corresponds to the re-
sponse information of the third information transmitted
by the terminal; a moment after a C time domain symbol

after the successful completion of the beam failure re-
covery process of the CC1 is determined; or a moment
after a D time domain symbol after control information is
detected in a predetermined control channel resource.
Here A, B, C, and D each satisfies at least one of the
following characteristics: being an integer greater than
or equal to 1, being a fixed value, or being acquired by
the reported capability information.
[0414] The fifth predetermined moment may include
one of the preceding moments. Moreover, the fourth pre-
determined moment and the fifth predetermined moment
are the same moment or different moments.
[0415] At least one of A, B, C, or D is acquired based
on at least one of a subcarrier spacing parameter 2m1

corresponding to one BWP of the CC1, a subcarrier spac-
ing parameter 2m2 corresponding to one BWP of the CC2,
or a ratio 2m2-m1 of a subcarrier spacing parameter cor-
responding to one BWP of the CC2 to a subcarrier spac-
ing parameter corresponding to one BWP of the CC1.
[0416] One or more second-type frequency domain
bandwidths corresponding to one first-type frequency do-
main bandwidth are determined based on at least one of
the signaling information transmitted by the base station,
the information reported by the terminal, the index of a
CC where a first-type reference signal is located, the in-
dex of a CC where a second-type reference signal is
located, or a band where the first-type frequency domain
bandwidth is located.
[0417] For example, CCs in one serving cell group form
one CC group. When a beam failure event occurs for one
CC in one CC group, a QCL reference signal of a de-
modulation reference signal of a CORESET in this CC
is updated or activated automatically. CCs in one CC
group are located in one band; that is, the CCs are intra-
band CCs. For example, two reference signals are in-
cluded in a first-type reference signal set; one reference
signal is located in the CC1; the other reference signal
is located in the CC2; and when a beam failure event is
detected based on the first-type reference signal set, a
QCL reference signal of a demodulation reference signal
of a CORESET in the CC1 and a QCL reference signal
of a demodulation reference signal of a CORESET in the
CC2 are updated or activated automatically. For exam-
ple, when a beam failure event is detected based on a
first-type reference signal set, one reference signal is se-
lected from a second-type reference signal set; two ref-
erence signals are included in the second-type reference
signal set; one reference signal is located in the CC3;
the other reference signal is located in the CC4; and when
a beam failure event is detected based on the first-type
reference signal set, a QCL reference signal of a demod-
ulation reference signal of a CORESET in the CC3 and
a QCL reference signal of a demodulation reference sig-
nal of a CORESET in the CC4 are updated or activated
automatically.
[0418] In the preceding description, a QCL reference
signal of a demodulation reference signal of a CORESET
in the CC2 is updated or activated automatically. A QCL
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reference signal of a demodulation reference signal of
the PDSCH scheduled by the CORESET in the CC2 is
acquired automatically based on the third information
and/or a third reference signal.
[0419] One second-type frequency domain bandwidth
may correspond to more than one first-type frequency
domain bandwidth, as long as a QCL reference signal of
a demodulation reference signal of the PDSCH sched-
uled by the CORESET in the CC2 is acquired automat-
ically based on the third information and/or a third refer-
ence signal after a beam failure event is detected based
on a beam failure detection reference signal correspond-
ing to one first-type frequency domain bandwidth. Alter-
natively, it is stipulated that one second-type frequency
domain bandwidth can correspond to only one first-type
frequency domain bandwidth.
[0420] When a problem occurs for a downlink beam of
the CC1, a problem may occur for an uplink beam of the
CC1 and an uplink beam of the CC2. Accordingly, from
the fifth predetermined moment, a spatial transmission
filter of an uplink signal in the CC2 is determined based
on the spatial transmission filter for transmitting the third
information by the terminal. Here an uplink signal in-
cludes an uplink control channel signal, for example, a
specific PUCCH, a scheduling-free PUSCH, an uplink
sounding reference signal (SRS), or a scheduling request
(SR).
[0421] In step three, from a fourth predetermined mo-
ment to a moment when a first predetermined event oc-
curs, a quasi co-location reference signal of a downlink
signal in a second-type frequency domain bandwidth is
acquired or updated based on the third information and/or
a predetermined rule; and/or from a fifth predetermined
moment to a moment when a second predetermined
event occurs, a spatial transmission filter of an uplink
signal in a second-type frequency domain bandwidth is
acquired or updated based on the third information and/or
the predetermined rule.
[0422] The first predetermined event includes one of
receiving an update or activation signaling of a quasi co-
location reference signal of a downlink control channel,
receiving an update or activation signaling of a quasi co-
location reference signal of the downlink control channel
of the CC1, receiving an update or activation signaling
of a quasi co-location reference signal of a downlink con-
trol channel after the beam failure response information
of the CC 1 is received, or receiving an update or activa-
tion signaling of a quasi co-location reference signal of
the downlink control channel of the CC1 after the beam
failure response information of the CC1 is received.
[0423] The second predetermined event includes one
of receiving an update or activation signaling of the spatial
relationship indication information of an uplink control
channel after the beam failure response information of
the CC1 is received or receiving an update or activation
signaling of the spatial relationship indication information
of the uplink control channel of the CC1 after the beam
failure response information of the CC1 is received.

[0424] After the third information of the CC1 is trans-
mitted, the response information corresponding to the
third information is monitored in the beam failure recovery
search space of the CC1 and the beam failure recovery
search space of the CC2. As long as the response infor-
mation is heard in any beam failure recovery search
space of the two CCs, it is considered that the third in-
formation is transmitted successfully; the beam failure
recovery timer corresponding to the third information is
stopped; and/or the beam failure response information
timer corresponding to the third information is stopped.
[0425] Function modules/units in all or part of the steps
of the method, the system and the apparatus disclosed
in the preceding description may be implemented as soft-
ware, firmware, hardware or any appropriate combina-
tion thereof. In the hardware implementation, the division
of the preceding function modules/units may not corre-
spond to the division of physical components. For exam-
ple, one physical component may have multiple func-
tions, or one function or step may be performed jointly
by several physical components. Some or all compo-
nents may be implemented as software executed by a
processor such as a digital signal processor or a micro-
processor, may be implemented as hardware, or may be
implemented as integrated circuits such as application-
specific integrated circuits. Such software may be dis-
tributed over computer-readable media. The computer-
readable media may include computer storage media (or
non-transitory media) and communication media (or tran-
sitory media). The term computer storage media include
volatile and nonvolatile as well as removable and non-
removable media implemented in any method or tech-
nology for storage of information (such as computer-
readable instructions, data structures, program modules
or other data). The computer storage media include, but
are not limited to, a random access memory (RAM), a
read-only memory (ROM), an electrically erasable pro-
grammable read-only memory (EEPROM), a flash mem-
ory or another memory technology, a compact disc read-
only memory (CD-ROM), a digital versatile disc (DVD)
or another optical disc storage, a magnetic cassette, a
magnetic tape, disk storage or another magnetic storage
apparatus, or any other medium used to store the desired
information and accessible by a computer. Additionally,
the communication media generally include computer-
readable instructions, data structures, program modules,
or other data in carriers or in modulated data signals
transported in other transport mechanisms and may in-
clude any information delivery medium.

Claims

1. A method for determining a beam failure recovery
parameter, comprising determining at least one of
the following information based on at least one of
signaling information or a predetermined rule:
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a correspondence relationship between one
beam failure request resource and first informa-
tion of E frequency domain bandwidths;
a condition to be satisfied by beam failure re-
quest resources of G frequency domain band-
widths;
a correspondence relationship between one
piece of first information and H types of resourc-
es;
a transmission occasion of first information cor-
responding to a first frequency domain band-
width in a second frequency domain bandwidth;
or
beam failure recovery parameter information in
a case where a frequency domain bandwidth
comprises beam failure recovery resources of
F frequency domain bandwidths;
wherein E, F, G, and H are each an integer great-
er than 1.

2. The method according to claim 1, wherein determin-
ing the condition to be satisfied by the beam failure
request resources of the G frequency domain band-
widths comprises at least one of:

determining that time domain resources occu-
pied by the beam failure request resources of
the G frequency domain bandwidths in a same
period have an empty intersection; or
determining that a random access transmission
occasion does not comprise beam failure re-
quest resources of more than one frequency do-
main bandwidth.

3. The method according to claim 1, wherein determin-
ing the correspondence relationship between the
one piece of first information and the H types of re-
sources comprises at least one of:

determining that the signaling information com-
prises the correspondence relationship be-
tween the one piece of first information and the
H types of resources;
determining that a first-type resource and a sec-
ond-type resource comprised in the H types of
resources satisfies at least one of the following
characteristics: the first-type resource is asso-
ciated with one piece of spatial relationship in-
dication information, or the second-type re-
source is associated with no spatial relationship
indication information;
determining that the H types of resources are
located in different frequency domain band-
widths;
determining that the H types of resources com-
prise resources located in different bandwidth
parts, BWP, of one component carrier, CC; or
determining that the H types of resources com-

prises different resources of a CC where the H
types of resources are located;
wherein the one piece of first information is first
information corresponding to one frequency do-
main bandwidth or first information correspond-
ing to one frequency domain bandwidth set.

4. The method according to claim 3, wherein determin-
ing the correspondence relationship between the
one piece of first information and the H types of re-
sources further comprises at least one of:

transmitting the one piece of first information in
at least one type of resources among the H types
of resources, wherein a BWP where the at least
one type of resources are located is in an active
state currently;
transmitting the one piece of first information in
at least one type of resources among the H types
of resources, wherein no beam failure event oc-
curs for a frequency domain bandwidth where
the at least one type of resources are located;
transmitting the one piece of first information in
at least one type of the resources among the H
types of resources in response to a beam failure
event occurring in each of the frequency domain
bandwidths where the H-type resources are lo-
cated;
transmitting the one pieces of first information
in the first-type resource in response to no beam
failure event occurring in a frequency domain
bandwidth where the first-type resource associ-
ated with the one piece of first information is lo-
cated; or
transmitting the one pieces of first information
in the second-type resource in response to a
beam failure event occurring in a frequency do-
main bandwidth where the first-type resource
associated with the one piece of first information
is located.

5. The method according to claim 1, wherein determin-
ing the transmission occasion of the first information
corresponding to the first frequency domain band-
width in the second frequency domain bandwidth
comprises one of:

determining that the signaling information com-
prises a correspondence relationship between
the first information corresponding to the first fre-
quency domain bandwidth and an index of the
transmission occasion in the second frequency
domain bandwidth;
determining that the signaling information com-
prises a correspondence relationship between
the first information corresponding to the first fre-
quency domain bandwidth and an index of a syn-
chronous signal block, SSB, corresponding to

79 80 



EP 3 952 520 A1

42

5

10

15

20

25

30

35

40

45

50

55

the second frequency domain bandwidth;
determining the transmission occasion based
on an index of an SSB corresponding to a ref-
erence signal in a beam failure detection refer-
ence signal set corresponding to the second fre-
quency domain bandwidth, wherein link per-
formance of the reference signal is higher than
a predetermined threshold;
determining the transmission occasion based
on an index of an SSB corresponding to a ref-
erence signal in a candidate reference signal set
corresponding to the second frequency domain
bandwidth, wherein link performance of the ref-
erence signal is higher than a predetermined
threshold;
determining the transmission occasion based
on an index of an SSB corresponding to a ref-
erence signal in a candidate reference signal set
corresponding to the first frequency domain
bandwidth, wherein link performance of the ref-
erence signal is higher than a predetermined
threshold; or
determining the transmission occasion based
on an SSB corresponding to a reference signal
comprised in the first information of the first fre-
quency domain;
wherein an SSB corresponding to one reference
signal comprises an SSB satisfying a quasi co-
location relationship with the one reference sig-
nal.

6. The method according to claim 5, wherein

determining that the signaling information com-
prises the correspondence relationship be-
tween the first information corresponding to the
first frequency domain bandwidth and the index
of the transmission occasion in the second fre-
quency domain bandwidth comprises: deter-
mining that the signaling information comprises
the first information corresponding to the first fre-
quency domain, at least one piece of transmis-
sion occasion index information, and reference
signal sequence information in beam failure re-
quest resources; or
determining that the signaling information com-
prises the correspondence relationship be-
tween the first information corresponding to the
first frequency domain bandwidth and the index
of the SSB corresponding to the second fre-
quency domain bandwidth comprises: deter-
mining that the signaling information comprises
the first information corresponding to the first fre-
quency domain, an index of at least one SSB,
and reference signal sequence information in
beam failure request resources.

7. The method according to claim 1, wherein determin-

ing the beam failure recovery parameter information
in the case where the one frequency domain band-
width comprises the beam failure recovery resourc-
es of first information of the F frequency domain
bandwidths comprises at least one of:

determining that the F frequency domain band-
widths correspond to F sets of first-type beam
failure recovery parameter information and F
sets of second-type beam failure recovery pa-
rameter information;
determining that the F frequency domain band-
widths correspond to one set of first-type beam
failure recovery parameter information and F
sets of second-type beam failure recovery pa-
rameter information;
determining that the F frequency domain band-
widths correspond to one set of first-type beam
failure recovery parameter information and one
set of second-type beam failure recovery pa-
rameter information; or
determining a correspondence relationship be-
tween the F frequency domain bandwidths and
at least one of the following parameters based
on at least one of the signaling information or
the predetermined rule: F sets of first-type beam
failure recovery parameters or F sets of second-
type beam failure recovery parameters;
wherein one beam failure recovery resource
comprises at least one of a beam failure request
resource or a beam failure search space re-
source.

8. The method according to claim 7, wherein the first-
type beam failure recovery parameter information
comprises at least one of the following configuration
information:
format information of a preamble comprised in a
physical random access channel, PRACH, frequen-
cy domain resource information of the PRACH, tar-
get received power information of the PRACH, max-
imum transmitted power information of the pream-
ble, power ramping step information, maximum du-
ration information of a beam failure response infor-
mation monitoring timer, cyclic shift information of
the preamble, a maximum duration corresponding
to a beam failure detection timer, or a maximum
number of times corresponding to a beam failure de-
tection counter.

9. The method according to claim 7, wherein the sec-
ond-type beam failure recovery parameter informa-
tion comprises at least one of:
starting logical root index information of a preamble,
performance threshold information of a beam failure
detection reference signal, information of a corre-
spondence relationship between a candidate refer-
ence signal and the preamble, information of a map-
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ping relationship between an SSB and a PRACH
transmission occasion, PRACH transmission occa-
sion index information in a PRACH transmission oc-
casion set corresponding to one SSB, a beam failure
search space, a beam failure recovery timer, or a
candidate reference signal set.

10. The method according to any one of claims 1 to 9,
satisfying at least one of the following characteristics:

first information comprises at least one of: an
index of a CC; an index of an active BWP cur-
rently in the CC; an index of a bandwidth part,
BWP, in the CC, wherein beam failure occurs
for the bandwidth part, BWP; indication informa-
tion of a new reference signal selected from a
candidate reference signal set corresponding to
frequency domain bandwidths; beam failure re-
quest information; or information transmitted in
response to detecting a beam failure event
through detecting one reference signal set; or
a frequency domain bandwidth comprises at
least one of a BWP, a CC, or a physical resource
block set.

11. An apparatus for determining a beam failure recov-
ery parameter, comprising an information determi-
nation module configured to determine at least one
of the following information based on at least one of
signaling information or a predetermined rule:

a correspondence relationship between one
beam failure request resource and first informa-
tion of E frequency domain bandwidths;
a condition to be satisfied by beam failure re-
quest resources of G frequency domain band-
widths;
a correspondence relationship between one
piece of first information and H types of resourc-
es;
a transmission occasion of first information cor-
responding to a first frequency domain band-
width in a second frequency domain bandwidth;
or
beam failure recovery parameter information in
a case where one frequency domain bandwidth
comprises beam failure recovery resources of
F frequency domain bandwidths;
wherein E, F, G, and H are each an integer great-
er than 1.

12. An apparatus for determining a beam failure recov-
ery parameter, comprising a processor and a com-
puter-readable storage medium, wherein the com-
puter-readable storage medium stores an instruction
which, when executed by the processor, causes the
processor to perform the method for determining a
beam failure recovery parameter according to any

one of claims 1 to 10.

13. A method for determining a quasi co-location refer-
ence signal, comprising:

determining a second-type frequency domain
bandwidth corresponding to a first-type frequen-
cy domain bandwidth;
transmitting third information in response to de-
tecting a beam failure event based on a first-
type reference signal of the first-type frequency
domain bandwidth, wherein the third information
comprises at least one of the following informa-
tion: reference signal index information of a sec-
ond-type reference signal or frequency domain
bandwidth index information of the first-type fre-
quency domain bandwidth; and
performing at least one of:

acquiring or updating a quasi co-location
reference signal of a downlink signal in the
second-type frequency domain bandwidth
based on at least one of the third information
or a predetermined rule from a fourth pre-
determined moment; or
acquiring or updating a spatial transmission
filter of an uplink signal in the second-type
frequency domain bandwidth based on at
least one of the third information or the pre-
determined rule from a fifth predetermined
moment.

14. The method according to claim 13, wherein acquiring
or updating the quasi co-location reference signal of
the downlink signal in the second-type frequency do-
main bandwidth based on at least one of the third
information or the predetermined rule comprises at
least one of:

updating a quasi co-location reference signal,
regarding a first-type quasi co-location param-
eter, of the downlink signal in the second-type
frequency domain bandwidth to the second-type
reference signal corresponding to the reference
signal index information or to a third-type refer-
ence signal, wherein the first-type quasi co-lo-
cation parameter comprises at least one of the
following quasi co-location parameters: a spatial
Rx parameter, a Doppler shift, or an average
delay; or
updating a quasi co-location reference signal,
regarding a second-type quasi co-location pa-
rameter, of the downlink signal in the second-
type frequency domain bandwidth to a third-type
reference signal or to the second-type reference
signal corresponding to the reference signal in-
dex information, wherein a second-type quasi
co-location parameter comprises at least one of
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the following quasi co-location parameters: a
Doppler spread or a delay spread;
wherein the third-type reference signal satisfies
at least one of the following characteristics: the
third-type reference signal is located in the sec-
ond-type frequency domain bandwidth, the
third-type reference signal corresponds to the
second-type reference signal, the third-type ref-
erence signal corresponds to the frequency do-
main bandwidth index information of the first-
type frequency domain bandwidth, or the third-
type reference signal belongs to a predeter-
mined reference signal set.

15. The method according to claim 14, wherein the
downlink signal comprises at least one of:

a demodulation reference signal of a downlink
control channel in a predetermined control chan-
nel resource in the second-type frequency do-
main bandwidth;
a demodulation reference signal of a data chan-
nel scheduled by the downlink control channel
in the predetermined control channel resource
in the second-type frequency domain band-
width; or
a demodulation reference signal of a data chan-
nel which is located in the second-type frequen-
cy domain bandwidth and is scheduled by the
downlink control channel in the predetermined
control channel resource in the second-type fre-
quency domain bandwidth;
wherein the predetermined control channel re-
source comprises one of: a control channel re-
source where a beam failure recovery search
space of the second-type frequency domain
bandwidth is located, a downlink control channel
resource which is located in the second-type fre-
quency domain bandwidth and whose demod-
ulation reference signal satisfies a quasi co-lo-
cation relationship with a first-type reference sig-
nal, or at least one downlink control channel re-
source predetermined in the second-type fre-
quency domain bandwidth.

16. The method according to claim 13, wherein at least
one of the fourth predetermined moment or the fifth
predetermined moment comprises one of:

a moment after A time domain symbols after the
third information is transmitted;
a moment after B time domain symbols after
successful transmission of the third information
is determined;
a moment after C time domain symbols after
successful completion of a beam failure recov-
ery process for the first-type frequency domain
bandwidth is determined; or

a moment after D time domain symbols after
control information is detected in a predeter-
mined control channel resource;
wherein A, B, C, and D each satisfies at least
one of the following characteristics: being an in-
teger greater than or equal to 1, being a fixed
value, or being acquired by reported capability
information; and
wherein the fourth predetermined moment and
the fifth predetermined moment are a same mo-
ment or different moments.

17. The method according to claim 16, wherein at least
one of A, B, C, or D is acquired based on at least
one of the following information:

a subcarrier spacing parameter 2u1 correspond-
ing to the first-type frequency domain band-
width;
a subcarrier spacing parameter 2u2 correspond-
ing to the second-type frequency domain band-
width; or
a ratio 2u2-u1 of the subcarrier spacing parameter
corresponding to the second-type frequency do-
main bandwidth to the subcarrier spacing pa-
rameter corresponding to first-type frequency
domain bandwidth;
wherein a subcarrier spacing parameter 2ui cor-
responding to the ith-type frequency bandwidth
comprise a subcarrier spacing 2ui f0 of an active
bandwidth part (BWP) of the ith-type frequency
bandwidth, wherein f0 is a fixed value, and i is 1
or 2.

18. The method according to claim 13, wherein acquiring
or updating the spatial transmission filter of the uplink
signal in the second-type frequency domain band-
width based on at least one of the third information
or the predetermined rule comprises:

acquiring the spatial transmission filter of the up-
link signal in the second-type frequency domain
bandwidth based on a spatial receiving filter for
receiving a second-type reference signal; or
acquiring the spatial transmission filter of the up-
link signal in the second-type frequency domain
bandwidth based on a fourth-type reference sig-
nal which is located in the second-type frequen-
cy domain bandwidth and has a correspond-
ence with the second-type reference signal.

19. The method according to any one of claims 13 to 18,
satisfying at least one of the following characteristics:

the first-type reference signal and a demodula-
tion reference signal of a control channel in the
first-type frequency domain bandwidth satisfy a
quasi co-location relationship;
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the first-type reference signal comprises a ref-
erence signal in a beam failure detection refer-
ence signal set of the first-type frequency do-
main bandwidth;
the first-type reference signal is in the first-type
frequency domain bandwidth;
the second-type reference signal is in the first-
type frequency domain bandwidth;
after the third information is transmitted, moni-
toring response information corresponding to
the third information in both a downlink control
channel in the first-type frequency domain band-
width and in a downlink control channel in the
second-type frequency domain bandwidth; or
after the third information is transmitted and the
response information corresponding to the third
information is heard in at least one downlink con-
trol channel of the downlink control channel in
the first-type frequency domain bandwidth or the
downlink control channel in the second-type fre-
quency domain bandwidth, stopping transmis-
sion of the third information and a beam failure
timer corresponding to the third information;
wherein the beam failure timer comprises at
least one of a beam failure recovery timer or a
beam failure response information monitoring
timer.

20. The method according to any one of claims 13 to 18,
wherein determining the second-type frequency do-
main bandwidth corresponding to the first-type fre-
quency domain bandwidth based on at least one of
the following information:

received signaling information which comprises
the second-type frequency domain bandwidth
corresponding to the first-type frequency do-
main bandwidth;
transmitted signaling information which com-
prises the second-type frequency domain band-
width corresponding to the first-type frequency
domain bandwidth;
an index of a frequency domain bandwidth
where a first-type reference signal is located,
wherein at least one first-type reference signal
is in the second-type frequency domain band-
width;
an index of a frequency domain bandwidth
where a second-type reference signal is located,
wherein at least one second-type reference sig-
nal is in the second-type frequency domain
bandwidth;
a bandwidth where the first-type frequency do-
main bandwidth is located, wherein the second-
type frequency domain bandwidth is located in
the bandwidth locating the first-type frequency
domain bandwidth;
wherein one second-type frequency domain

bandwidth corresponds to at least one first-type
frequency domain bandwidths; one first-type
frequency domain bandwidth corresponds to at
least one second-type frequency domain band-
widths; the first frequency domain bandwidth
and the second frequency domain bandwidth
are different frequency domain bandwidths or a
same frequency domain bandwidth; and the
first-type frequency domain bandwidth and the
second-type frequency domain bandwidth each
comprise at least one of a component carrier,
CC, a BWP, or a physical resource block set.

21. An apparatus for determining a quasi co-location ref-
erence signal, comprising:

a first determination module configured to de-
termine a second-type frequency domain band-
width corresponding to a first-type frequency do-
main bandwidth;
a transmission module configured to transmit
third information in response to detecting a
beam failure event based on a first-type refer-
ence signal of the first-type frequency domain
bandwidth, wherein the third information com-
prises at least one of the following information:
reference signal index information of a second-
type reference signal or frequency domain
bandwidth index information of the first-type fre-
quency domain bandwidth; and
a second determination module configured to
perform at least one of:

acquiring or updating a quasi co-location
reference signal of a downlink signal in the
second-type frequency domain bandwidth
based on at least one of the third information
or a predetermined rule from a fourth pre-
determined moment; or
acquiring or updating a spatial transmission
filter of an uplink signal in the second-type
frequency domain bandwidth based on at
least one of the third information or the pre-
determined rule from a fifth predetermined
moment.

22. An apparatus for determining a quasi co-location ref-
erence signal, comprising a processor and a com-
puter-readable storage medium, wherein the com-
puter-readable storage medium stores an instruction
which, when executed by the processor, causes the
processor to perform the method for determining a
quasi co-location reference signal according to any
one of claims 13 to 20.

23. A method for beam failure recovery, comprising: in
response to a non-empty intersection existing be-
tween time domain resources corresponding to
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beam failure recovery processes of N frequency do-
main bandwidths, performing one of:

selecting one beam failure recovery process of
one frequency domain bandwidth among the
beam failure recovery processes of the N fre-
quency domain bandwidths, performing the one
beam failure recovery process of the selected
frequency domain bandwidth, and terminating
or suspending beam failure recovery processes
of unselected frequency domain bandwidths;
combining the beam failure recovery processes
of the N frequency domain bandwidths into a
single beam failure recovery process and per-
forming the single beam failure recovery proc-
ess; or
simultaneously performing the beam failure re-
covery processes of the N frequency domain
bandwidths;
wherein N is an integer greater than 1.

24. The method according to claim 23, wherein simulta-
neously performing the beam failure recovery proc-
esses of the N frequency domain bandwidths com-
prises at least one of:

configuring a corresponding beam failure timer
for each frequency domain bandwidth of the N
frequency domain bandwidths;
existing Y1 frequency domain bandwidths
among the N frequency domain bandwidths,
wherein operation periods of beam failure timers
corresponding to the U1 frequency domain
bandwidths have a non-empty intersection,
wherein Y1 is an integer greater than or equal
to 1 and smaller than or equal to N;
operating at least one beam failure timer in N
beam failure timers corresponding to the N fre-
quency domain bandwidths at one time point;
configuring one first information transmission
counter for each frequency domain bandwidth
of the N frequency domain bandwidths;
in response to a beam failure event occurring in
a first frequency domain bandwidth and at least
a beam failure recovery process of a second fre-
quency domain bandwidth being performed,
starting a beam failure recovery timer corre-
sponding to the first frequency domain band-
width, wherein the first frequency domain band-
width and the second frequency domain band-
width are two different frequency domain band-
widths of the N frequency domain bandwidths;
in response to requiring transmission of first in-
formation corresponding to a third frequency do-
main bandwidth and at least a beam failure re-
covery process of a fourth frequency domain
bandwidth being performed, transmitting the
first information corresponding to the third fre-

quency domain bandwidth on a beam failure re-
quest resource corresponding to the third fre-
quency domain bandwidth, wherein the third fre-
quency domain bandwidth and the fourth fre-
quency domain bandwidth are two different fre-
quency domain bandwidths of the N frequency
domain bandwidths;
monitoring N pieces of response information,
wherein one piece of response information
among the N pieces of response information is
beam failure response information correspond-
ing to at least one frequency domain bandwidth
of the N frequency domain bandwidths;
in a same period, in response to a non-empty
intersection existing among time domain re-
sources occupied by beam failure request re-
sources corresponding to N pieces of first infor-
mation of the N frequency domain bandwidths,
transmitting M pieces of first information among
the N pieces of first information in one channel
or transmitting the M pieces of first information
among the N pieces of first information in M
channels;
in a same period, in response to a non-empty
intersection existing among the time domain re-
sources occupied by the N beam failure request
resources corresponding to the N pieces of first
information, transmitting corresponding first in-
formation on each corresponding beam failure
request resource;
in a same period, in response to an empty inter-
section existing among the N beam failure re-
quest resources corresponding to the N pieces
of first information, transmitting the N pieces of
first information;
receiving signaling information, wherein the sig-
naling information comprises correspondence
relationships among the N frequency domain
bandwidths, the N beam failure request resourc-
es and the N pieces of first information, and the
time domain resources occupied by the beam
failure request resources of the N frequency do-
main bandwidths in the signaling information
have an empty intersection; or
in response to receiving response information
corresponding to a fifth frequency domain band-
width before time-out of a beam failure response
information monitoring timer corresponding to
the fifth frequency domain bandwidth, determin-
ing that a beam failure recovery process corre-
sponding to the fifth frequency domain band-
width is successfully completed and stopping a
beam failure timer corresponding to the fifth fre-
quency domain bandwidth, wherein the fifth fre-
quency domain bandwidth is one frequency do-
main bandwidth of the N frequency domain
bandwidths;
wherein the first information comprises at least
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one of: an index of a component carrier, CC; an
index of an active bandwidth part, BWP, current-
ly in the CC; an index of a BWP in the CC, where-
in beam failure occurs for the BWP; or indication
information of a new reference signal selected
from a candidate reference signal set corre-
sponding to frequency domain bandwidths;
wherein the beam failure timer comprises at
least one of a beam failure recovery timer or a
beam failure response information monitoring
timer; and
wherein M is an integer greater than or equal to
1 and smaller than or equal to N.

25. The method according to claim 24, wherein in a case
where transmitting the M pieces of first information
among the N pieces of first information in the one
channel or transmitting the M pieces of first informa-
tion among the N pieces of first information in the M
channels, the one channel or the M channels satisfy
one of the following characteristics:

the one channel corresponds to one beam fail-
ure request resource in the N beam failure re-
quest resources in a same period;
the one channel corresponds to one beam fail-
ure request resource not included in the N beam
failure request resources in a same period;
a reference signal of the one channel corre-
sponds to the M pieces of first information, or
the one channel comprises information bits rep-
resenting the M pieces of first information;
time domain resources occupied by the M chan-
nels are a subset of a union of the time domain
resources occupied by the N beam failure re-
quest resources in a same period; or
a time domain resource occupied by each chan-
nel of the M channels is a subset of the union of
the time domain resources occupied by the N
beam failure request resources in a same peri-
od, and time domain resources occupied by dif-
ferent channels have an empty intersection.

26. The method according to claim 24, satisfying at least
one of:

selecting the M pieces of first information based
on second information; and
monitoring the N pieces of response information
comprising one of monitoring one piece of re-
sponse information among the N pieces of re-
sponse information in each of N beam failure
search spaces, monitoring the N pieces of re-
sponse information in one of the N beam failure
search spaces, or monitoring the N pieces of
response information in at least one of the N
frequency domain bandwidths.

27. The method according to claim 23, wherein combin-
ing the beam failure recovery processes of the N
frequency domain bandwidths into the single beam
failure recovery process and performing the single
beam failure recovery process comprises at least
one of:

configuring one corresponding beam failure tim-
er for the N frequency domain bandwidths;
configuring one corresponding first information
transmission counter for the N frequency do-
main bandwidths;
operating only one beam failure timer at one time
point;
starting or restarting a beam failure recovery tim-
er in response to a beam failure event occurring
in one frequency domain bandwidth;
setting a first information transmission counter
to 0 in response to a beam failure event occur-
ring in one frequency domain bandwidth;
starting or restarting a beam failure response
information monitoring timer after first informa-
tion corresponding to one frequency domain
bandwidth set is transmitted;
in response to requiring transmission of first in-
formation corresponding to one frequency do-
main bandwidth, determining a set frequency
domain bandwidth for each of which a beam fail-
ure event occurs currently and which has not
been recovered successfully, selecting at least
one beam failure request resource based on the
determined frequency domain bandwidth set,
and transmitting first information corresponding
to the frequency domain bandwidth set on the
at least one beam failure request resource;
in response to requiring transmission of first in-
formation corresponding to one frequency do-
main bandwidth, determining a set of frequency
domain bandwidths for each of which a beam
failure event occurs currently and which has not
been recovered successfully and transmitting
first information corresponding to the frequency
domain bandwidth set;
in response to requiring transmission of first in-
formation corresponding to one frequency do-
main bandwidth, determining a set of frequency
domain bandwidths for each of which a beam
failure event occurs currently and which has not
been recovered successfully, selecting M fre-
quency domain bandwidths from the determined
frequency domain bandwidth set, selecting at
least one beam failure request resource based
on the selected M frequency domain band-
widths, and transmitting first information corre-
sponding to the M frequency domain band-
widths on the at least one beam failure request
resource;
in response to requiring transmission of first in-
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formation corresponding to one frequency do-
main bandwidth, determining a set of frequency
domain bandwidths for each of which a beam
failure event occurs currently and which has not
been recovered successfully, selecting M fre-
quency domain bandwidths from the determined
frequency domain bandwidth set, and transmit-
ting first information corresponding to the M fre-
quency domain bandwidths;
monitoring C pieces of response information,
wherein one piece of response information is
response information of first information corre-
sponding to at least one frequency domain
bandwidth set, and C is a non-negative integer
smaller than or equal to N; or
in response to receiving response information
corresponding to one frequency domain band-
width set, determining that a beam failure recov-
ery process corresponding to the one frequency
domain bandwidth set is successfully complet-
ed;
wherein first information comprises at least one
of: an index of a component carrier, CC; an index
of an active BWP currently in the CC; an index
of a bandwidth part, BWP, in the CC, wherein
beam failure occurs for the BWP; or indication
information of a new reference signal selected
from a candidate reference signal set corre-
sponding to frequency domain bandwidths;
wherein a beam failure timer comprises at least
one of a beam failure recovery timer or a beam
failure response information monitoring timer;
wherein a frequency domain bandwidth set
comprises at least one frequency domain band-
width; and
wherein M is an integer greater than or equal to
1 and smaller than or equal to N.

28. The method according to claim 27, satisfying at least
one of the following characteristics:

transmitting the first information corresponding
to the frequency domain bandwidth set on one
beam failure request resource comprises: trans-
mitting one reference signal in the one beam
failure request resource, wherein the one refer-
ence signal corresponds to the first information
corresponding to the frequency domain band-
width set; or transmitting an information bit rep-
resenting the first information corresponding to
the frequency domain bandwidth set on the one
beam failure request resource;
transmitting the first information corresponding
to the frequency domain bandwidth set on a plu-
rality of beam failure request resources compris-
es one of transmitting the first information cor-
responding to the frequency domain bandwidth
set on each of the plurality of beam failure re-

quest resources, transmitting first information
corresponding to one frequency domain band-
width in the frequency domain bandwidth set on
the each of the plurality of beam failure request
resources, or transmitting first information cor-
responding to part of frequency domain band-
widths in the frequency domain bandwidth set
on the each of the plurality of beam failure re-
quest resources;
selecting the at least one beam failure request
resource based on the determined frequency
domain bandwidth set comprises: selecting the
at least one beam failure request resource from
P beam failure request resources based on the
determined frequency domain bandwidth set,
wherein P is an integer greater than or equal to 1;
selecting the M frequency domain bandwidths
from the determined frequency domain band-
width set comprises selecting the M frequency
domain bandwidths from the determined fre-
quency bandwidth set based on second infor-
mation; or
monitoring the C pieces of response information
comprises one of: monitoring the C pieces of
response information in one of C beam failure
search spaces; monitoring a respective one of
the C pieces of response information in each of
C beam failure search spaces; or monitoring the
C pieces of response information in at least one
frequency domain bandwidth.

29. The method according to claim 28, wherein the P
beam failure request resources comprise one of:

P beam failure request resources of beam failure
request resources corresponding to the N fre-
quency domain bandwidths;
a union of the beam failure request resources
corresponding to the N frequency domain band-
widths;
beam failure request resources, in the union of
the beam failure request resources correspond-
ing to the N frequency domain bandwidths, cor-
responding to the first information correspond-
ing to the M frequency domain bandwidths;
a union of the beam failure request resources
corresponding to the M frequency domain band-
widths; or
a beam failure request resource in one frequen-
cy domain bandwidth.

30. The method according to claim 23, wherein selecting
the beam failure recovery process of the one fre-
quency domain bandwidth among the beam failure
recovery processes of the N frequency domain band-
widths comprises at least one of:

selecting the beam failure recovery process of
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the one frequency domain bandwidth among the
beam failure recovery processes of the N fre-
quency domain bandwidths based on second
information;
in response to a beam failure event occurring in
a primary cell, Pcell, and a beam failure event
occurring in a secondary cell, Scell, selecting a
beam failure recovery process of the Pcell; or
in response to a beam failure event occurring in
one Scell and in response to a beam failure re-
covery process of another Scell being per-
formed, determining independently, by a com-
munication node, which beam failure event of
the one Scell and the other Scell is performed;
wherein one cell corresponds to one frequency
domain bandwidth.

31. The method according to claim 23, wherein termi-
nating or suspending the beam failure recovery proc-
esses of the unselected frequency domain band-
widths comprises at least one of:

suspending or terminating beam failure timers
corresponding to the unselected frequency do-
main bandwidths; or
setting first information transmission counters
corresponding to the unselected frequency do-
main bandwidths to a predetermined value;
wherein each of the beam failure timers corre-
sponding to the unselected frequency domain
bandwidths comprises at least one of a beam
failure recovery timer or a beam failure response
information monitoring timer.

32. The method according to claim 26, 28, or 30, wherein
the second information comprises at least one of:
a priority of a frequency domain bandwidth, a param-
eter of a frequency domain bandwidth, a number of
times for transmitting first information corresponding
to a frequency domain bandwidth, a parameter of a
beam failure request resource corresponding to a
frequency domain bandwidth, received signaling in-
formation, information about whether a frequency
domain bandwidth comprises a special cell, SPcell,
timing advance information, or information about
whether a beam failure recovery process corre-
sponding to a frequency domain bandwidth is in a
response information monitoring stage currently.

33. The method according to claim 32, wherein the pa-
rameter of the frequency domain bandwidth com-
prises at least one of: a frequency domain bandwidth
index; a frequency domain bandwidth magnitude; a
frequency domain bandwidth of an active bandwidth
part, BWP, in the frequency domain bandwidth; a
subcarrier spacing of an active BWP in the frequency
domain bandwidth; a frequency domain bandwidth
of one BWP in the frequency domain bandwidth,

wherein a beam failure event occurs for the one
BWP; or a subcarrier spacing of one BWP in the
frequency domain bandwidth, wherein a beam fail-
ure event occurs for the one BWP; and
the parameter of the beam failure request resource
comprises at least one of a frequency domain pa-
rameter, a time domain parameter, a power param-
eter, or a period length.

34. The method according to claim 23, wherein a fre-
quency domain bandwidth whose first information
has been transmitted satisfies at least one of the
following characteristics:

in a period from a first predetermined moment
after the first information of the frequency do-
main bandwidth is transmitted to a moment of
occurrence of a predetermined event, a prede-
termined demodulation reference signal and a
reference signal comprised in the first informa-
tion of the frequency domain bandwidth satisfy
a quasi co-location, QCL, relationship;
in a period from a second predetermined mo-
ment after response information of the frequen-
cy domain bandwidth is successfully received
to a moment before activation or reconfiguration
information of spatial relationship indication in-
formation of an uplink control channel in the fre-
quency domain bandwidth is received, at least
one of a spatial transmission filter of an uplink
channel in the frequency domain bandwidth or
a spatial transmission filter of an uplink signal in
the frequency domain bandwidth is acquired
based on a spatial transmission filter transmit-
ting the first information corresponding to the fre-
quency domain bandwidth; or
from a third predetermined moment after the re-
sponse information of the frequency domain
bandwidth is received successfully, a demodu-
lation reference signal in a control channel re-
source set CORESET 0 and a reference signal
comprised in the transmitted first information
corresponding to the frequency domain band-
width comprising the CORESET 0 satisfy a QCL
relationship;
wherein the predetermined demodulation refer-
ence signal comprises at least one of: a demod-
ulation reference signal of a control channel in
a beam failure recovery search space of the fre-
quency domain bandwidth, a demodulation ref-
erence signal of a data channel scheduled by
the control channel in the beam failure recovery
search space of the frequency domain band-
width, a demodulation reference signal of a data
channel that is in the frequency domain band-
width and is scheduled by the control channel
in the beam failure recovery search space of the
frequency domain bandwidth, a demodulation
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reference signal of a control channel in a beam
failure recovery search space in the frequency
domain bandwidth, a demodulation reference
signal of a data channel scheduled by a control
channel in a beam failure recovery search space
in the frequency domain bandwidth, or a demod-
ulation reference signal of a data channel that
is in the frequency domain bandwidth and is
scheduled by a control channel in a beam failure
recovery search space in the frequency domain
bandwidth; and
wherein the predetermined event comprises
one of:

after at least one piece of response infor-
mation is detected in the beam failure re-
covery search space of the frequency do-
main bandwidth, receiving reconfiguration
or activation information of a quasi co-loca-
tion reference signal of a downlink control
channel of the frequency domain band-
width;
after at least one piece of response infor-
mation is detected in the beam failure re-
covery search space of the frequency do-
main bandwidth, receiving reconfiguration
or activation information of a quasi co-loca-
tion reference signal of a downlink control
channel in a frequency domain bandwidth
corresponding to a beam failure detection
reference signal set;
receiving reconfiguration or activation infor-
mation of a quasi co-location reference sig-
nal of the downlink control channel of the
frequency domain bandwidth;
receiving reconfiguration or activation infor-
mation of a quasi co-location reference sig-
nal of a downlink control channel; or
stopping detection of a control channel in a
beam failure search space of the frequency
domain bandwidth.

35. The method according to claim 34, wherein at least
one of the first predetermined moment, the second
predetermined moment, or the third predetermined
moment is acquired based on at least one of:

a subcarrier spacing of a BWP where a beam
failure request resource for transmitting the first
information corresponding to the frequency do-
main bandwidth is located;
a subcarrier spacing of an active BWP in the
frequency domain bandwidth; or
a ratio of the subcarrier spacing of the active
BWP in the frequency domain bandwidth to the
subcarrier spacing of the BWP where the beam
failure request resource for transmitting the first
information corresponding to the frequency do-

main bandwidth is located.

36. The method according to any one of claims 23 to 35,
wherein the N frequency domain bandwidths satisfy
at least one of the following characteristics:

beam failure request resources corresponding
to the N frequency domain bandwidths belong
to a same frequency domain bandwidth, or the
beam failure request resources corresponding
to the N frequency domain bandwidths belong
to different frequency domain bandwidths re-
spectively; or
beam failure search spaces corresponding to
the N frequency domain bandwidths belong to
a same frequency domain bandwidth, or the
beam failure search spaces corresponding to
the N frequency domain bandwidths belong to
different frequency domain bandwidths respec-
tively.

37. The method according to claim 23, wherein a max-
imum number of the beam failure recovery process-
es performed simultaneously satisfies at least one
of the following conditions:

the maximum number of the beam failure recov-
ery processes performed simultaneously is
smaller than or equal to a number of frequency
domain bandwidths each of which is configured
with a beam failure recovery parameter; or
the maximum number of the beam failure recov-
ery processes performed simultaneously is
smaller than or equal to a predetermined value.

38. The method according to any one of claims 23 to 37,
satisfying at least one of the following characteristics:

one frequency domain bandwidth comprises at
least one of one CC, one BWP, or one physical
resource block set; or
first information corresponding to one CC com-
prises first information corresponding to one
BWP in the one CC, wherein the one BWP com-
prises at least one of an active BWP currently
in the one CC, a BWP corresponding to a refer-
ence signal corresponding to reference signal
indication information comprised in the first in-
formation corresponding to the one CC, or a
BWP corresponding to BWP indication informa-
tion comprised in the first information corre-
sponding to the one CC.

39. The method according to any one of claims 23 to 37,
wherein the non-empty intersection existing among
the time domain resources corresponding to the
beam failure recovery processes of the N frequency
domain bandwidths comprises at least one of:
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in response to requiring transmission of first in-
formation corresponding to one frequency do-
main bandwidth, a beam failure recovery proc-
ess of at least another frequency domain band-
width is being performed;
in response to requiring transmission of first in-
formation corresponding to one frequency do-
main bandwidth, beam failure response infor-
mation of at least another frequency domain
bandwidth is being monitored; or
in the intersection among the time domain re-
sources corresponding to the beam failure re-
covery processes of the N frequency domain
bandwidths, a beam failure event occurs for
each frequency domain bandwidth in N frequen-
cy domain bandwidth parts and the each fre-
quency domain bandwidth has not been recov-
ered successfully;
wherein a time domain resource corresponding
to a beam failure recovery process comprises
at least one of a period from detecting a beam
failure event to hearing beam failure response
information, a period from detecting a beam fail-
ure event to stopping monitoring a period of a
control channel in a beam failure search space,
a period from transmitting first information cor-
responding to a frequency domain bandwidth to
hearing beam failure response information, a
period from transmitting first information to stop-
ping monitoring a control channel in a beam fail-
ure search space, an operation period of a beam
failure recovery timer, or an operation period of
a beam failure response information monitoring
timer.

40. The method according to any one of claims 23 to 37,
further comprising:
determining whether a beam failure event occurs for
each frequency domain bandwidth by detecting a
beam failure detection reference signal in a beam
failure detection reference signal set corresponding
to the each frequency domain bandwidth, wherein
different frequency domain bandwidths correspond
to different beam failure detection reference signal
sets.

41. An apparatus for beam failure recovery, comprising:
a first beam failure recovery module configured to,
in response to a non-empty intersection existing
among time domain resources corresponding to
beam failure recovery processes of N frequency do-
main bandwidths, performing one of:

selecting a beam failure recovery process of one
frequency domain bandwidth among the beam
failure recovery processes of the N frequency
domain bandwidths, performing the beam fail-
ure recovery process of the selected frequency

domain bandwidth, and terminating or suspend-
ing beam failure recovery processes of unse-
lected frequency domain bandwidths;
combining the beam failure recovery processes
of the N frequency domain bandwidths into one
beam failure recovery process and performing
the combined beam failure recovery process; or
performing the beam failure recovery processes
of the N frequency domain bandwidths simulta-
neously;
wherein N is an integer greater than 1.

42. An apparatus for beam failure recovery, comprising
a processor and a computer-readable storage me-
dium, wherein the computer-readable storage me-
dium stores an instruction which, when executed by
the processor, causes the processor to perform the
method for beam failure recovery according to any
one of claims 23 to 40.

43. A computer-readable storage medium storing a
computer program which, when executed by a proc-
essor, causes the processor to perform the method
according to any one of claims 1 to 10, 13 to 20, or
23 to 40.
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